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ABSTRACT 
Farming in India, in general and in Rohilkhand in particular, is the backbone 
of the livelihood for majority of population. Small and marginal farmers account for 
84 per cent of the population engaged in farming. Fifty seven per cent of India's total 
employment and 73 per cent of total rural employment come from agricultural sector. 
The average monthly per capita expenditure of the Indian farm household is Rs. 503 
not far above the rural poverty line. About 60 per cent of that Rs. 503 is spent on 
food. Another 18 per cent on fuel, clothing and footwear. Of the pathetic sum left 
over, the household spends on health twice what it does on education that is Rs. 34 
and Rs. 17 in India current productivity of all the crops except sugarcane is roughly 
equal to what China achieved in the mid-1980s, despite the fact that India is having 
largest number of agricultural scientists on the government payroll in the world (over 
30,000). 
The traditional excuses for India's substandard performance in the farm sector 
are not only tired but inadequate. Because Indian agriculture is placed favourably 
when compared to China in terms of quantify of arable land (161 million ha. vs 130 
million ha.), irrigated land (55.8 million ha. vs. 54 million ha.), average farm size 
(1.41 ha. vs. 0.40 ha.) and farm mechanization (15.7 tractors per 1,000 ha vs. 7 ha. per 
1000 ha.). Thus, most of the usual excuses for India's poor agricultural performance 
do not hold up when it is compared to China. 
Study area 
The Rohilkhand plain lies in the north-western part of the state of Uttar 
Pradesh between latitude 27°35' to 29°58' N and longitude 78° to 80°27'E. 
Rohilkhand region shares its boundary with a newly created state of Uttaranchal and 
Nepal in the north. Rohilkhand plain comprises the districts of Bareilly, Budaun, 
Shahjahanpur, Pilibhit, Bijnor, Moradabad, Rampur and J.P. Nagar. It covers an area 
of 30,544 sq.kms. of north-western Uttar Pradesh having a total population of about 
23.6 millions with density of 642 persons per sq.km (in 2001). The whole Rohilkhand 
region forms a part of the Indo-Gangetic plain. 
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The paddy grains harvested under organic methods have been found to have 
better weight compared with chemical farming. The weight of one bag under organic 
farming has increased upto 60-62 kg, whereas it was 54 kg with chemical farming. 
Because of the weight increase per hectare land will generate Rs. 3,000 additional 
income. Therefore, govenmient should formulate a policy on organic farming for 
farmers. 
Government should allow the entry of large organized players like Reliance 
Retail, ITC, Food Bazar (owned by Hishone Biyani's Pantaloons) Bharti, Subhiksha 
(from the Aditya Birla Group) and more for contract farming which will connect 
farmers with consumers, bypassing the traditional route controlled by multiple layers 
of middlemen. These companies will give seeds and other inputs to the farmers and 
will provide insurance facilities in case of crop failure. In return farmer will promise a 
particular quantity of land to the company. The company will transport the produce 
directly from the field to the markets. In this way farmer will be protected from the 
undue exploitation of middlemen and can save in transportation cost. Government 
should act as a facilitator and participator in the implementation of this policy by 
providing infrastructural facilities such as roads, canals and power in such a maimer 
that commercial activities in rural areas got a boost. 
In few areas public sector organizations must act somewhat like the private 
sector. Research staff should be hired on a contract basis with pay linked to the 
research performance. Moreover, salaries for those who performed well should be 
increased at regular basis. 
India needs agricultural development that is measured not just in terms of 
percentage increase in crop contribution but which goes far beyond so that it can 
uplift poor farmers from the harassments due to poverty and misery. We need 
agricultural development that ensures access to basic education, healthcare and shelter 
to every farmer, so that he may enjoy his fundamental right to live with dignity. 
Objectives 
The main objectives of the study are : 
(i) To ascertain the changes in cropping intensity and crop combinations in time 
and space, 
(ii) To explain the landuse organization as a consequences of the spread of new 
agricuhural technology with special reference to the changes in cultivated 
area, production and yield. 
(iii) To delineate the productivity regions to establish causal relationship with 
variable factors of production in different productivity regions, and suggest 
remedial measures for the improvement in productivity. 
(iv) To find out the causal relationship among different variables of agriculture and 
socio-economic development to know the regional disparities in Rohilkhand 
plain. 
(v) To know the influence of new cropping practices on farmers. 
(vi) To know the impact of agricultural changes on the socio-economic 
development of the people of Rohilkhand plain. 
Hypotheses 
The study is primarily concerned with agricultural changes and socio-
economic development in which following hypotheses are to be tested. 
(i) The use of new agricultural technology leads to positive changes in 
cropping intensity which leads to overall agricultural development. 
(ii) The farmers of Rohilkhand plain are moving from subsistence farming to 
the market oriented farming and from multicropping to monocropping 
pattern. 
(iii) Agricultural development leads to socio-economic development. 
(iv) New cropping practices leads to positive changes in the agricultural 
incomes of the farmers but leading to many enviromnental and social 
problems. 
Database and Methodology 
The present study is based on primary as well as secondary sources of data. 
The secondary data for three different periods ie. 1985-90, 1991-96 and 1997-02 were 
collected from the published records of the Directorate of Agricultural Statistics and 
Crop Insurance, Krishi Bhawan and the Institute of State Plarming, Jawahar Bhawan, 
Lucknow, U.P. 
The primary data were collected with the help of a questionnaire prepared 
covering various aspects of agriculture and socio-economic development in rural 
areas. A comprehensive household survey in thirty seven villages (1 village from each 
Tehsil) of eight districts of Rohilkhand plain was conducted during the months of Feb. 
and April 2007 based on simple random sampling. From eveiy village 10 per cent 
households were taken as samples. 
The study is divided into three periods i.e. 1985-90, 1991-96 and 1997-02. 
Districtwise cropping intensity is calculated by using the formula : 
Saij / No 
Cropping Intensity = / x 100 
Saio / No 
where 
aij = area under the ith crop in the ith year 
aio = area under the ith crop in the base year 
Nj = net area shown in the jth year 
No = net area shown in the base year 
Crop combination regions were determined by applying Weaver's minimum 
deviation method, which would be read as follows : 
Sd^ 
SD 
where 
differences between the actual crop percentages in a given areal 
unit and the appropriate percentage in the theoretical curve 
Crop combination regions also calculated by applying Doi's method which 
substitutes Weaver's method of Sd /n with the sum of square differences Sd . The 
combination having the smallest Sd^ will be the combination of primary crops. It is 
not required to calculate Sd^ for each combination but it can be discovered by 
constituting a one-sheet table which Doi himself provided. 
Spatial patterns of growth in area, production and yield of major crops 
computed by applying linear regression technique. The crop-wise linear growth rates 
(in order of increase or decrease or static position) for each district in area, production 
and yield were computed for the corresponding periods viz. 1985-90, 1991-96 and 
1997-02. 
An assessment of agricultural productivity is made to find out high, medium 
and low productivity regions based on Bhatia's formula as follows : 
Yc 
(i) I = xlOO 
Yr 
where 
lya = is the yield index of crop a, 
Yc = is the average acre yield of crop 4 in the component unit, and 
Yr = is the average acre yield of crop a in the entire study area. 
and. 
(ii) Ei 
I v a . C a + Ivb+ . . . . Ivn-Cn 
Ca + Ib+ Cn 
where Ei = is the agricultural efficiency index, 
Ihya, lyb, etc. = are the indices of vaHous crops, and 
Ca, Cb, etc. = represent the proportion of cropland devoted to different 
crops. 
Agricultural productivity regions also worked on the basis of Standard 
Nutrition Unit (SNU) technique which can be written in algebric form as follows : 
1 SP(l)x Calo(l) 
( ) 
N l A (1) X 8,00,000 
Where 
P( 1) = total production of the respective crops in the unit area, 
PA( 1) = area under the crop in the unit 
Calo(l) = Caloric value of the crop concerned 
N = number of crops 
Correlation between the variables of agriculture and socio-economic 
development have been computed with the help of Karl Pearson's coefficient of 
correlation which may be expressed in equation form as : 
ZxZy 
Exy— 
N 
r = 
^ ; T^TTT (Zxr / (Syr 
Sx^ . / Sy^ 
N ^ N 
This measure is known as 'Product Moment Correlation Coefficient' or simply a 
'Correlation Coefficient'. By symmetry it is clear that rxy = ryx = r 
where, 
r = coefficient of correlation 
x,y = two given variables, and 
r = number of observations 
Properties of correlation coefficient (r) 
1. If the sign of r is positive the variables x and y will positively be related and if 
the sign is negative, they will negatively be correlated. 
2. The value of r varies between -1 and +1. The value +1 or -1 indicates a 100 
per cent positive or negative correlation. As the extent of correlation decreases 
the value of r approaches zero. 
Significance Test of Correlation Coefficient or the students 't' distribution 
with (n-2) degree of freedom may be written in equation form as follows : 
n-2 
l - r ^ 
Where, 
n is the number of observations used 
r is the coefficient of correlation, and 
t is the calculated value 
In the last simple percentage and average methods are used to calculate the 
data collected through field survey with the help of a questionnaire. Levels of 
agricultural and socio-economic development have been computed by using Z-score 
technique which can be written as follows : 
X i - X 
Z= 
S.D. 
Where, 
Z = score of variables 
Xi = original value of individual variable x of ith component areal unit 
X = Meanof individual variable of X 
S.D. = Standard deviation of variable 
Composite mean Z-score is calculated as follows : 
CS = 2 Zij /N 
Where, 
CS = Composite mean z-score 
S Zjj = Z-score of a variable j in observation i, 
N = Number of variables. 
Organization of Work 
The entire work has been divided into six chapters. In the first chapter an 
assessment of physical and cultural settings with a brief account of historical 
background of Rohikhand plain have been made. Second chapter deals with general 
landuse pattern, crop concentration and crop combination regions of Rohilkhand 
plain. In the third chapter an attempt has been made to findout the spatial pattern of 
growth in area, production and yield for all the districts of Rohikhand. 
In the fourth chapter an assessment of agricultural productivity is made to 
know the high, medium and low productivity regions in Rohilkhand plain. In the fifth 
chapter correlation between the variables of agriculture and socio-economic 
development have been computed to know the regional imbalances in the districts of 
Rohilkhand plain. 
Sixth and the last chapter is based on a comprehensive field survey of 37 
villages from 37 tehsils belonging to eight districts of Rohilkhand plain. Total 440 
households have been surveyed with the help of a questionnaire. This chapter deals 
with agriculture and socio-economic development in Rohilkhand plain. An attempt 
also made to know the levels of agriculture and socio-economic development. 
The present study attempt to examines the existing levels of agricultural and 
socio-economic development in Rohilkhand region which spreads over the north-
western part of the state of Uttar Pradesh. Administratively the region includes thirty 
seven tehsils of the districts of Bareilly, Budaun, Shahjahanpur, Pilibhit, Bijnor, 
Rampur, Moradabad and J.P. Nagar. The main findings of the research are based on 
computation of data collected through extensively field siirvey and empirical 
observations. 
The landuse classification of Rohilkhand plain has been made with a view to 
derive maximum benefits from each type of land whether agricultural or non-
agricultural. 
Crop combination regions were worked out keeping in view the importance of 
integrated assemblage of various crops grown for planning purposes. It has been 
observed during the study periods i.e. 1985-90, 1991-96 and 1997-02 that crop 
combination ranges from two to three crops in the entire Rohilkhand plain. 
The crop-wise growth computed on the basis of linear regression for each 
district in area, production and yield for the corresponding periods i.e. (1985-90, 
1991-96 and 1997-02). It was evident that in all the districts of Rohilkhand plain, the 
crops of rice, wheat, sugarcane and potato showed a positive trend (in area, 
production and yield) with few exceptions. Pulses and oilseed crops, which occupy 
only about 10 per cent area, observed fluctuating trends in area, production and yield. 
Agricultural productivity regions were worked out to delineate the general 
pattern of productivity in the districts of the region. A causal relationship between the 
variables of agriculture and socio-economic development shows, that of 
interdependence of different variables has decreased during the periods of 1985-90 to 
1991-96 and again in 1997-02. The levels of agriculture and socio-economic 
development were worked out by using the data collected through extensive field 
surveys in thirty seven tehsils belonging to eight districts of Rohilkhand plain. 
During the survey, it was observed, that the farmers of Rohilkhand plain are 
mostly illiterate and are easily exploited by government officials on matters related to 
land consolidation, land revenue and irrigation charges. 
Land revenue is collected through a person designated as Amin. He issues 
receipts that do not fallow the Gregorian and Hizrior Vikrami calendars, but merely a 
Fasli years. This calendar and the measurement units were started several hundred 
years back. 
For example, according to the Fasli calendar, the year written is 1414, but how 
may farmers or others know this? As a result, many farmers do not even know for 
which year the revenue dues are being collected. The receipts issued are also not of 
standard size and are without stamp. Since Amins are unfamiliar faces to the villagers, 
in many cases there is no way to distinguish genuine person and fake person who 
issue the revenue receipts. 
The method of collection of water charges for irrigation from canals, is also 
realized by the Amin. A person known as Patrawal issues a bill for inflicted amount. 
If the farmer pays some extra amount, he may even reduce the amount of bill. In the 
Shahbad tehsil, it was observed that, sometimes, the patrawal issues a general dues 
bill, calling it sailab (flood irrigation). It is most unfair, since farmers should be 
exempted from floods and not penalized to pay irrigation charges. Also, the pricing of 
water for irrigation is made on the basis total area irrigated, and not on the basis of 
total water consumed. 
In fact, there may be a justification to decentralize all such functions, related 
to land revenue, irrigation charges etc. All such collections should be made by village 
panchayats to make the procedure safe and simple. Million of rupees are provided by 
the government to individual panchayat in the villages for various developmental 
works. The money is deposited by the government into the panchayat's account. 
Likewise, the amount of revenue collected from the farmers can be deposited in the 
bank account which may be used for development works. This step is needed to 
protect many of the farmers from undue exploitation. 
During the survey it was observed that in the implementation of National 
Rural Employment Guarantee Act (NREGH) and Nirmal Gram Yojna the corruption 
is rampant. It was reported in many villages that not a single family member and 
relative of the Pradhan had worked on any site, yet, they all received wages for over 
100 days (the minimum guarantee provided by the law) of work. Large amounts of 
money were being siphoned off in the name of material procurement. 
Most persons are unaware of the legal entitlement of the Act. For instance, the 
Act mandates that any individual holding a job card can apply for work and will be 
provided an employment within 15 days with the submission of submitting 
application. If the applicant does not get work, he or she is entitled to unemployment 
allowance. It was noticed that in most of the villages not a single job application was 
received. 
Nirmal Gram Yojna was launched mainly to improve the sanitation conditions, 
particularly for the construction of toilets in the houses. All the households of the 
village will get a sum of Rs. 900 from government for this purpose. All the amount is 
deposited in the joint account of pradhan (headman) and Gram Panchayat Adhikari. 
It is obvious that a sum of Rs. 900 are not sufficient for the construction of a toilet. 
Therefore, the owner of the house has to pay Rs. 400 to 500 to construct a toilet. Most 
of the villagers particularly belonging to OBC and S.C. were not really in position to 
pay this amount. Thus, pradhan and gram panchayat adhikari give them a sum ranging 
in between Rs. 500 and 600 for toilet construction just on papers. 
Public vigilance and monitoring is the only way to sort out these problems. 
Social auditing involving activists, academics and policy makers is mandatory 
requirement. A social audit is a process through which citizens compare state's 
reported expenditures of development works with the actual amount spent. Evidences 
are gathered through interactions with participants in development projects, 
verification of schemes and interviews with panchayat members and local officials. 
Findings are than shared with government officials. Social audits are mandatory under 
the NREGA. 
Direct investigations of accounts by social audit can go a long way in 
identifying the misuse of funds. Moreover, the very act of interacting with labourers 
and organizing gram sabhas (village councils) on the NREGA and Nirmal Gram 
Yojna can strengthen awareness about the scheme. Social auditing has a potential to 
transform governance in Rohilkhand region of Uttar Pradesh. 
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During the survey it was observed that most of the residences of villages were 
electrified and on an average in between 60 and 70 per cent households were using 
electricity But households were not have electric metres even in a single village. 
Though supply of electricity was less than 6 hours in 90 per cent villages. 
Government should develop a mechanism of electric revenue collection at least from 
farmers having medium and large holdings, and should ensure better electric supply in 
the villages. 
Development block level extensive field surveys are needed in the districts of 
Rohilkhand plain to identify the potential areas. For instance, the Kaleen and zari 
work and some other small scale industries can be developed in the villages of 
Shahjahanpur district with the help of micro-financing to the natives of the villages. 
The Rohilkhand plain has achieved revolution in farming with the use of HYV of 
seeds. Now this region needs a soil revolution concurrent attention is needed to soil 
health care. Soil testing laboratories should be established in all the districts of 
Rohilkhand plain. Water harvesting technique should be developed particularly in 
those tehsils where crop of mentha is cultivated. Investment in rural infrastructure, 
particularly the layering of roads as well as storage and other marketing facilities. 
Funds are to be generated by abolishing schemes like Kanya Vidhya Dhan Yojuna and 
reducing subsidies to the farmers. The giving of subsidies are against the market 
reforms as they distort the market and reduce resource efficiency. 
The Rohilkhand region needs building of new organizations like landuse 
advisory system based on integration of data from meteorological departments 
marketing advisory boards. In addition to this a market intelligence system is required 
in every district, which will help to safeguard the interests of farmers. 
The use of organic manure can help achieving bumper yield and reducing the 
input cost. As it has been proved from the study conducted in Kothavasal village of 
Tiruvarur district in Tamil Nadu that by adopting organic farming cultivation cost of 
one hectare of rice can be reduced from Rs. 4,000 to 1,500. About 200 kg of farmyard 
manure and 40 kg of sea algae in one hectare of paddy are applied as manures both in 
the nursery and in the main field and about 500 ml. of liquid algae diluted in 400 litres 
of water is given as a foliar spray once in 15 days to the crop. 
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P R E F A C E 
The development of agriculture is the utmost task in a densely populated and 
agriculturally dominated economy. The objectives of agricultural development are to 
achieve socio-economic development for a fast increasing population. In the present 
study an attempt is made to assess the agriculture and socio-economic development in 
Rohilkhand plain. 
The entire work has been divided into six chapters. In the first chapter an 
assessment of physical and cultural settings with a brief account of historical 
background of Rohikhand plain have been made. Second chapter deals with general 
landuse pattern, crop concentration and crop combination regions of Rohilkhand 
plain. In the third chapter an attempt has been made to findout the spatial pattern of 
growth in area, production and yield for all the districts of Rohikhand. 
In the fourth chapter an assessment of agricultural productivity is made to 
know the high, medium and low productivity regions in Rohilkhand plain. In the fifth 
chapter correlation between the variables of agriculture and socio-economic 
development have been computed to know the regional imbalances in the districts of 
Rohilkhand plain. 
Sixth and the last chapter is based on a comprehensive field survey of 37 
villages from 37 tehsils belonging to eight districts of Rohilkhand plain. Total 440 
households have been surveyed with the help of a questionnaire. This chapter deals 
with agriculture and socio-economic development in Rohilkhand plain. An attempt 
also made to know the levels of agriculture and socio-economic development. 
In the end of the study some suggestions have been given, which may present 
a base for framing the planning to achieve balanced agriculture and socio-economic 
development in the study area. 
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INTRODUCTION 
Agriculture continues to be the key industry in the world even in the 21^' 
century. It is not only the dominant form of employment but also the basis for a way 
of life for, perhaps, two-thirds of the world's households. Agriculture is a world-wide 
activity. It is practiced in the developed and developing societies of the world. 
Physical factors like relief, temperature, frost, moisture, sunshine, wind, soil profile 
and its chemical composition, soil fertility, salinity and alkalinity of soil etc. affects 
agriculture of a region. In addition to the physical factors, it is also governed and 
largely influenced by the socio-economic factors like religion, caste, culture, 
traditions, customs, belief, education, income, ownership of land, size of farm etc. and 
institutional and technological factors like availability of credit and regional rural 
banks, Panchayati Raj system, use of high-yielding variety of seeds, irrigation 
facilities, use of fertilizers, tractors, threshers, ploughs and cold storage facilities. 
Agriculture is not merely a profession in India. It is the spine of rural living and has 
influenced the progress of our civilization. Agriculture is the economic backbone of 
India, contributing about 25 per cent of the gross domestic products. Agriculture 
engages about 70 per cent of the total population, out of which 43.34 per cent are 
cultivators and 26.33 per cent are landless labourers. Indian agriculture not only feeds 
the teeming millions of people but also provides raw material to many of the agro-
industries, and thus has a dominant role in its export performance. The overwhelming 
importance of Indian agriculture thus carmot be over emphasized. 
Indian agriculture was organized, traditionally, not as an industry but as an 
activity for marginal subsistence of the bulk of the population. Consequently the 
farmer's motivation by and large was not to create massive agricultural surpluses for 
supporting other modes of economic activity but merely to produce enough to satisfy 
the minimum requirements of the enormous population dependent on agriculture. As 
long as excess population was wiped out by famine, disease and infant mortality, 
there was no strong reason for change in the traditional attitude towards subsistence 
agriculture. Large investment in time or money was not required to create the bare 
surplus from land. In the circumstances, agriculture was naturally the preferred 
economic activity as long as there was no dearth of land and population was under 
reasonable control through natural though unfortunate causes. The production per 
hectare in the subsistence farming was low and under the increasing pressure of 
population the growing demand for food and raw material for the agro-industries the 
subsistence fanning could not provide even the bare food to the people. The problem 
of poverty, servitude, lov/ level of productivity and social tensions got accentuated. 
The small farmers began to dispose of their tiny holding and many of them moved in 
the urban areas to start a new way of life. About 48 per cent of the total area of the 
country is under cultivation which is quite high when compared with the other 
countries of the world yet only 0.15 hectare of land is available to support one person 
dependent on land. The frontiers of arable land in fact has already been pushed almost 
to the limit and bringing of new areas under cultivation is very difficult if not 
impossible. Moreover, any further encroachment on the forest land and other 
categories of land may disturb the precarious ecological equilibrium which can result 
into more droughts, floods and changes in the climatic conditions. 
The solution of the problem, therefore, does not lie in the expansion of 
agriculture on the new lands but in intensification of the crop land use by adopting the 
new technology. In order to achieve this objective a massive programme was 
launched a new agricultural strategy, known as the 'package programme' was 
adopted. The new agricultural strategy adopted in the mid-sixties have brought some 
significant changes in the cropping structure, cropping patterns, crop combinations, 
crop concentration and diversification have gone under transformation. The adoption 
of new agricultural technology brought massive changes in the yield of wheat and rice 
in Punjab, Haryana and some districts of western Uttar Pradesh. The emergence of 
new cropping patterns have created the problem of regional imbalances, ecological 
and environmental problems, landuse changes and social institutions of natural 
cooperation. 
Statement of the Problem 
Agriculture occupies an important position in Indian economy. Its contribution 
to the national income in 1950-51 was upto 54 per cent which declined to 30 per cent 
in 1994-95 and 23 per cent in 2005-06. Agricultural output in India determines not 
only the per capita income of farm sector, it also influences the standard of living of 
rural population and the nutritional standard of the poor masses. The share of 
agriculture in gross domestic product (GDP) in India is about 22 per cent in 2005-06. 
It provides food, fodder and raw materials and thus contributes to overall economic 
growth. Its good performance over the period of time helps in the generation of more 
employment, thereby reducing poverty, hunger and malnutrition. The rapid economic 
development of any state or region without the development of its agriculture is 
almost impossible. Keeping in view the importance of agriculture there is a need of 
through discussion regarding the problems of Indian agriculture in general and of 
Rohilkhand plain in particular. The growth rate of national income jumped to about 4 
per cent between 1950-51 and 1991-92 but the agricultviral production rose only by 
about 2.8 per cent per annum. Foodgrain production has increased from 51 million 
tones in 1950-51 to 210 million tones in 2006-07. Yet the scenario today is not so 
promising. In recent years, growth has plummeted and is around 2.7 per cent as 
against the growth target of 4 per cent. 
When we compare India with China two countries were more or less on a par 
on most parameters of agriculture 25 years ago. China's has been steadily growing at 
between 4 and 5 per cent over the last 15 years. By 2005, China had in fact emerged 
as the world's third largest food donor. The two widest agriculture related 
discrepancies between India and China lie in the diverging productivity levels of 
various crops. According to the Food and Agricultural Orgaiusation (FAO), the 
average yield of rice in India between 2003 and 2005 was 3,034 kilograms per 
hectare. In contrast, the comparative figure for China was more than double at 6,233 
kg/ha. For wheat corresponding figures were 2,688 kg/ha for India compared to 4,155 
kg/ha for China. The data on the trend rise in yields in the 15 years leading upto 2005 
are also felling. For rice the trend rise over this period in India was only 1 per cent, 
less than half of China's 2.1 per cent. According to statistics from the International 
Rice Research Institute, India produced 124 million tones of rice compared to China's 
186 million tones in 2004, despite having almost double the area imder paddy 
cultivation (42 million ha. Vs. 28 million ha.). 
Other crops such as wheat and groundnut reveal similar trends, with China 
well in the lead. The widest divergence between India and China, however, is in the 
profitable horticultural sector with the production of fruits and vegetables in China 
leaping up from 60 million tonnes in 1980, roughly comparable to India's 55 million 
tonnes at the time, to 450 million tonnes in 2003, way ahead of India's corresponding 
135 million tonnes. 
In India foodgrain production has increased from 51 million tones in 1950-51 
to 210 million tones in 2006-07. Yet, the scenario today is not so promising. In 2005-
06 growth has plunmieted and was around 2.7 per cent as against the growth target of 
4 per cent. This is a matter of concern. To sustain an economic growth of 9 per cent 
plus, and reduce poverty on a long term basis, we need to achieve agriculttiral growth 
of at least 4 per cent annually. This is going to be a formidable challenge that we have 
to face and overcome. 
With the population explosion, cuhivable land has become deeply fragmented. 
The average size of operational holdings for cultivation decreased from a little more 
than 5 hectares during the 1950s to as small as 1.41 hectares during the 1990s. Out of 
the 70 million holdings in the country, 64 million (92 per cent) are wholly owned and 
self cultivated, 3 million holdings are partly owned and partly rented, and another 3 
million are wholly leased in and account for 4 per cent. 
This shows that marginal holdings account for 50 per cent of the holdings of 
the country (30 million operational holdings) but only cover 9 per cent of the area 
(about 15 million hectares). Small holdings account for 20 per cent of the holdings 
(14 million holdings) and cover about 13 per cent of the area (19 million hectares). 
Thus marginal and small holdings taken together account for 70 per cent of the total 
holdings, but cover only 21 per cent of the cultivated area. Small and medium 
holdings constitute 15 per cent of the total holdings but cover 18.5 per cent of the 
operational area, while medium-sized holdings account for 11 per cent of the holdings 
with 3 per cent of the total area. It follows that 26 per cent of the holdings accoimt for 
48.5 per cent of the operational area. It is important to note here is that 4 per cent of 
the large holdings (10 hectares and above) cover 30.5 per cent of the operated area. 
It is thus obvious that the concentration of the land in the hands of the affluent 
farmers continues to be intact. Such uneconomical size of available farmlands forced 
many farmers to abandon farming. The number of marginal holdings has increased 
from 3.5 crore to 7.10 crore over last three decades. Today, there are about 7 crore 
farmers with holdings of a meager 1 hectare or even less. It is, therefore, not 
surprising that many small land holdings are becoming economically unviable. 
making the small and marginal farmers live in perpetual debt. The large number of 
suicides reflects the overall plight of these farmers. 
In a country like India where agriculture is the mainstay of the majority of the 
population and is in such a bad conditions the researches in this field becomes quite 
decisive. The level of agricultural development achieved in various political-cum-
administrative subdivisions finally determines the socio-economic development of 
that particular region. Keeping in view the importance of micro level researches 
Rohilkhand plain comprises of eight districts namely Bareilly, Badaun, Shahjahanpur, 
Pilibhit, Bijnor, Moradabad, Rampur and J.P. Nagar has been selected as the study 
area. It is almost a leveled plain having more or less homogenous physical and 
cultural characteristics. Majority of the population is dependent on agriculture and the 
magnitude of socio-economic development depends on it. 
Study area 
The Rohilkhand plain lies in the north-western part of the state of Uttar 
Pradesh between latitude 27°35' to 29°58' N and longitude 78° to 80°27'E. 
Rohilkhand region shares its boundary with a newly created state of Uttaranchal and 
Nepal in the north. Rohilkhand plain comprises the districts of Bareilly, Budaun, 
Shahjahanpur, Pilibhit, Bijnor, Moradabad, Rampur and J.P. Nagar. It covers an area 
of 30,544 sq.kms. of north-western Uttar Pradesh having a total population of about 
23.6 millions with density of 642 persons per sq.km (in 2001). The whole Rohilkhand 
region forms a part of the Indo-Gangetic plain. 
Objectives 
The main objectives of the study are : 
(i) To ascertain the changes in cropping intensity and crop combinations in time 
and space. 
(ii) To explain the landuse organization as a consequences of the spread of new 
agricultural technology with special reference to the changes in cultivated 
area, production and yield. 
(iii) To delineate the productivity regions to establish causal relationship with 
variable factors of production in different productivity regions, and suggest 
remedial measures for the improvement in productivity. 
(iv) To find out the causal relationship among different variables of agriculture and 
socio-economic development to know the regional disparities in Rohilkhand 
plain. 
(v) To know the influence of new cropping practices on fanners. 
(vi) To know the impact of agricultural changes on the socio-economic 
development of the people of Rohilkhand plain. 
Hypotheses 
The study is primarily concerned with agricultural changes and socio-
economic development in which following hypotheses are to be tested. 
(i) The use of new agricultural technology leads to positive changes in 
cropping intensity which leads to overall agricultural development. 
(ii) The farmers of Rohilkhand plain are moving from subsistence farming to 
the market oriented farming and from multicropping to monocropping 
pattern. 
(iii) Agricultural development leads to socio-economic development. 
(iv) New cropping practices leads to positive changes in the agricultural 
incomes of the farmers but leading to many environmental and social 
problems. 
Database and Methodology 
The present study is based on primary as well as secondary sources of data. 
The secondary data for three different periods ie. 1985-90, 1991-96 and 1997-02 were 
collected from the published records of the Directorate of Agricultural Statistics and 
Crop Insurance, Krishi Bhawan and the Institute of State Plarming, Jawahar Bhawan, 
Lucknow, U.P. 
The primary data were collected with the help of a questionnaire prepared 
covering various aspects of agriculture and socio-economic development in rural 
areas. A comprehensive household survey in thirty seven villages (1 village from each 
Tehsil) of eight districts of Rohilkhand plain was conducted during the months of Feb. 
and April 2007 based on simple random sampling. From every village 10 per cent 
households were taken as samples. 
The study is divided into three periods i.e. 1985-90, 1991-96 and 1997-02. 
Districtwise cropping intensity is calculated by using the formula : 
Eaij / No 
Cropping Intensity = / x 100 
Saio / No 
where 
aij = area under the ith crop in the ith year 
aio = area under the ith crop in the base year 
Nj = net area shown in the jth year 
No = net area shown in the base year 
Crop combination regions were determined by applying Weaver's minimum 
deviation method, which would be read as follows : 
,Sd^ 
SD = 
where 
d = differences between the actual crop percentages in a given areal 
unit and the appropriate percentage in the theoretical curve 
n = number of crops in a given combination. 
Crop combination regions also calculated by applying Doi's method which 
substitutes Weaver's method of SdVn with the sum of square differences Id^. The 
combination having the smallest Zd will be the combination of primary crops. It is 
•y 
not required to calculate Sd for each combination but it can be discovered by 
constituting a one-sheet table which Doi himself provided. 
Spatial patterns of growth in area, production and yield of major crops 
computed by applying linear regression technique. The crop-wise linear growth rates 
(in order of increase or decrease or static position) for each district in area, production 
and yield were computed for the corresponding periods viz. 1985-90, 1991-96 and 
1997-02. 
An assessment of agricultural productivity is made to find out high, medium 
and low productivity regions based on Bhatia's formula as follows : 
where 
Yc 
(i) I = -x lOO 
Yr 
lya = is the yield index of crop a, 
Yc = is the average acre yield of crop 4 in the component unit, and 
Yr = is the average acre yield ofcrop a in the entire study area. 
and, 
(ii) Ei 
lya-Ca + lyb + . . . . l y n . C n 
Ca + lb + Cn 
where Ei = is the agricultural efficiency index, 
Ihya, lyb, etc. = are the indices of various ctops, and 
Ca, Cb, etc. = represent the proportion of cropland devoted to different 
crops. 
Agricultural productivity regions also worked on the basis of Standard 
Nutrition Unit (SNU) technique which can be written in algebric form as follows : 
1 IP( l )x Calo(l) 
( ) 
N EA(l )x 8,00,000 
Where 
P(l) = total production of the respective crops in the unit area, 
P A( 1) = area under the crop in the unit 
Calo(l) = Caloric value of the crop concerned 
N = number of crops 
Correlation between the variables of agriculture and socio-economic 
development have been computed with the help of Karl Pearson's coefficient of 
correlation which may be expressed in equation form as : 
SxSy 
Zxy 
N 
(2x)' I ( i^ 
1.x' . / S y 2 -
N ^ N 
This measure is known as 'Product Moment Correlation Coefficient' or simply a 
'Correlation Coefficient'. By symmetry it is clear that rxy = ryx = r 
where, 
r = coefficient of correlation 
x,y = two given variables, and 
r = number of observations 
Properties of correlation coefficient (r) 
1. If the sign of r is positive the variables x and y wall positively be related and if 
the sign is negative, they will negatively be correlated. 
2. The value of r varies between -1 and +1. The value +1 or -1 indicates a 100 
per cent positive or negative correlation. As the extent of correlation decreases 
the value of r approaches zero. 
Significance Test of Correlation Coefficient or the students 't' distribution 
with (n-2) degree of freedom may be written in equation form as follows : 
t = r 
where, 
n is the number of observations used 
r is the coefficient of correlation, and 
t is the calculated value 
In the last simple percentage and average methods are used to calculate the 
data collected through field survey with the help of a questionnaire. Levels of 
agricultural and socio-economic development have been computed by using Z-score 
technique which can be written as follows : 
Xi-X 
S.D. 
Where, 
Z = score of variables 
Xi = original value of individual variable x of ith component areal unit 
X = Mean ofindividual variable of X 
S.D. = Standard deviation of variable 
10 
Composite mean Z-score is calculated as follows 
Where, 
CS = E Zij /N 
CS = Composite mean z-score 
I Zij = Z-score of a variable j in observation i, 
N = Number of variables. 
Chapter 1 
PHYSICAL AND CULTURAL SETTING OF 
ROHILKHAND 
i. Physical Setting 
A. Structure and Relief 
The Rohilkhand plains lies between latitudes 27''35' to 29°58' N and 78°0' to 
80°27'E longitudes. The entire plain comprises the district of Bareilly, Budaun, 
Shahjahanpur, Pilibhit, Bijnore, Moradabad, Rampur and J.P. Nagar. 
An almost imperceptible change in elevation and uniform surface are the two 
noteworthy features in the physiography of the Rohilkhand. It forms a part of alluvial 
land which lies between the north Gondwana land of peninsular India in the south and 
the recently built young folded mountain chains of the Himalayas in the north. The 
pre-Tertiary river-borne debris form the peninsula latter supplemented rather more 
vigorously by the upper and post-Tertiary Himalayan debris, yet to undergo intense 
compaction constitute by and large, the alluvial filling. However, alluvium is one 
continuous and conformable series of fluviatile and sub-aerial deposits, mainly 
composed of unconsolidated beds of clay, sand, gravel and their mixture in varying 
proportion.^ 
The north Indian plain extends to a maximimi width of 400 km and about 2400 
km in length^, consisting of the sedimentary deposits brought down by the great 
Himalayan rivers through geological times. The detritus brought by the rivers ranges 
from big boulders to silt and clay. The arrangement of the beds and general from of 
the surface is due to sedimentation in inclined layers. 
The origin of this depression is a much disputed matter among the geologists. 
The Australian geologist Edward Suis holds, that it is a 'foredeep' formed in front of 
the resistant mass of the peninsula when the Tethyan sediments were thrust southward 
and compressed against them. The foredeep was gradually filled in by the eroded 
material from the Himalayan and Gondwana shield fi-om south and this led to the 
formation of the plaint Burrard, on the basis of geological data, pointed out origin of 
the depression in a totally different way. He holds the view that the north Indian plain 
12 
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represents a rift valley bounded by parallel faults on either side with a maximum 
down throw of 32 km^, however Indian geologists have not accepted this view 
because it is not much supported by the geological facts, also not in conformity with 
the geophysical observations. 
A trend view regenerating the origin of Indo-Gangetic plain is that it is a sag 
in the crust formed between the northward drifting of Indian continent and 
comparatively soft sediments accumulated in the Tethyan basin when the latter were 
crumpled and lifted of into a mountain systenv. 
The depression perhaps began to form in the Upper Eocene and attained its 
greatest development during the third Himalayan upheaval in Middle-Miocene. Since 
then it was gradually filled up by sediments to form a level plain with a very gentle 
seaward slope.* Geological and geodetic data appear to support this view of the 
northward drift of the Indian continent and is more acceptable.^ 
The presence of characteristics of Gondwana rock on the northern rim of this 
alluvial tract indicates that its substratum is an extension of the peninsular rock viz. 
Archean gneiss with areas of Vindhyan and Gondwana sediments.'° Wadia and 
Auden are of the view that peninsular rock consisting of the Archean genesis are 
continuous inside the plain. Continued loading of this beh by sedimentation, since the 
first upheaval of the mountain may have accentuated the sinking of the Archean floor, 
but as the process of sedimentation take place with that of depression had led to the 
formation of the great plains of India." 
Since no boring has reached this Archean floor, it is difficult to ascertain its 
configuration. Surface features indicates that the Ganga plain is deepest in the central 
portion and gradually sinks towards the west of Delhi and east of Rajmahal hills.'^ 
The deepest bore done at Lucknow in Uttar Pradesh has been observed 400 meters 
and efforts were unable to touch the rock bottom.'"' 
Oldham, estimated the depth of the alluvium between 4,000 and 6,000 meters 
and Burrard considered the existence of a fault with 32 km downthrown near the 
Himalaya. Later Glermic estimated the thickness at about 2,000 meters. The recent 
findings of the aeromagnetic survey of the Ganga valley'* have thrown much light on 
the depth of the alluvium and nature of the trough. 
14 
Hayden, confirms to the generally accepted view that the Indo-Gangetic 
depression is a broad basin, shallow on the sides and sloping gently inwards the 
Himalayas.'^  Cowle, while criticizing the above findings postulated even higher 
figures fi-om the same data.' 
B. Climate of Rohilkhand Plain 
Locational and physiographic factors have greatly influenced the climatic 
characteristics of India. Though its considerable portion belongs to the sub-tropical 
zone, as a whole it shares the characteristics of tropical monsoon climate, mainly 
because of the Himalaya, functioning as an effective metrological barrier. 
As to the relative significance of the climatic elements over primary human 
activities, it may be remarked that temperature seldom presents an impediment to the 
agricultural economy over any considerable area. Disability to the economy is caused 
by moisture and precipitation, its uneven spatial and seasonal distribution.'^ 
Rohilkhand plain is a sub-humid region within the vast monsoonal regime of 
the Great plains. Climate is one of the most important factor governing the 
distribution and types of natural vegetation, flora and fauna, soils and of course 
activities of man. The climate of Rohilkhand plain is characteristically monsoonal 
with a rhythm of seasonal changes. The changes occur with respect to climatic 
elements effectively control the whole agricultural activity and arrangement of the 
cropping seasons.'^  The monsoonal climate of the area is characterized by two air 
currents. One is northeast and another is southwest monsoon current in winter and 
summer months of the year respectively." 
Table 1.1 gives a brief account of the prevailing minimum and maximum 
temperature and rainfall conditions in all the districts of Rohilkhand. It is evident from 
the table 1.1 that all the districts are characterized with extreme winters and summers. 
Temperature starts decreasing in the last week of October. During the month of 
November, mean monthly maximum temperature recorded 28.6°C in the district of 
Bareilly, 29.1*'C in the district of Budaun, 28.5*'C in the district of Shahjahanpur, 
28.7°C in the district of Pilibhit, 31.8°C in the district of Bijnore, 31.6°C in the district 
of Rampur, 32°C in the districts of Moradabad and J.P. Nagar. Whereas mean 
monthly minimum temperature recorded 13.6°C in the district of Bareilly, 7°C in the 
15 
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district of Budaun, 12.6°C in the district of Shahjahanpur, 9.4°C in the district of 
Pihbhit, 6.4°C in the district of Bijnor, 6.7°C in the district of Moradabad, 6.8°C in the 
district of Rampur and 6.7°C in the district of J.P. Nagar. Mean monthly maximum 
and minimum temperature further decreases in the month of December and become 
lowest in the month of January. During the month of January mean monthly 
maximum and minimum temperature recorded 22.4°C and 9.6°C in the district of 
Bareilly, 22.9°C and 5.7°C in the district of Budaun, 23.3''C and 8.1°C in the district 
of Shahjahanpur, 23.5°C and 8.6°C in the district of Pilibhit, 26.3°C and 5.2°C in the 
district of Bijnor, 25.0°C and 4.5°C in the district of Moradabad, 25.7°C and 4.9°C in 
the district of Rampur and 25.0°C and 4.5°C in the district of J.P. Nagar. 
Mean monthly maximum and minimum temperature start increasing slowly in 
the month of February. The mean monthly maximum temperature remains in between 
28°C to 25°C and mean monthly minimum temperature remains in between 11°C to 
7°C in all the districts of Rohilkhand during the month of February. During winter 
months of November, January and February rainfall remains as low as in between 5 to 
15 mm. Significant rainfall received only in the month of December through western 
disturbances. During the month of March and April mean monthly maximum and 
minimum temperature continue to rise but at slow rate and rainfall remains in between 
5 to 10 mm. In the month of May and June sharp rise in temperature has been 
observed in all the districts of Rohilkhand plain. As it is clear from the table 1.1 that 
mean monthly maximum and minimum temperature rose to 39.9°C and 23.3°C in the 
district of Bareilly, 40.8''C and 20.6°C in the district of Budaun, 39.8''C and 25.3°C in 
the district of Shahjahanpur, 41.7°C and 20.9°C in the district of Pilibhit, 45.5°C and 
19.7°C in the district of Bijnor, 45.1°C and 19.5°C in the district of Moradabad, 
45.3°C and 19.5°C in the district of Rampur and 45.1°C and 19.5°C in the district of 
J.P. Nagar. 
During the month of May rainfall remains in between 4 to 10 mms in all the 
districts of Rohilkhand. In the month of June further rise in mean monthly maximum 
and minimum have been observed in all the districts. During this month rainfall 
become prominent and 77.1 mm recorded in the district of Bareilly, 170.0 mm in the 
district of Budaun, 119.2 mm in the district of Shahjahanpur, 122.7 mm in the district 
of Pilibhit, 58.2 mms in the district of Bijnor, 25.0 nuns in the district of Moradabad 
34.0 mm in the district of Rampur and 25.0 mm in the district of J.P. Nagar. During 
the month of July mean monthly maximum temperature observed in between 40°C to 
45°C while mean monthly minimum temperature remains in between 19°C to 25°C in 
all the districts of Rohilkhand. But during this month all the districts receives 
maximum rainfall. The districts of Bareilly, Budaun, Shahjahanpur, Pilibhit, Bijnor, 
Moradabad, Rampur and J.P. Nagar recorded 626.1 mm, 433.4 mm, 404.9 mm, 496.0 
mm, 470.6 mm, 556.0 mm, 412.9 mm and 556.0 mm of rainfall respectively. 
In the month of August mean monthly maximum and minimum temperature 
further decreases but amount of rainfall received remains as high as 619.0 mm 
recorded in the district of Bareilly, 567.6 mm in the district of Budaim, 414.7 mms in 
the district of Shahjahanpur, 418.5 mm in the district of Pilibhit, 508.9 mm in the 
district of Bijnor, 491.0 mm in the district of Moradabad, 492.6 mm in the district of 
Rampur and 491.0 mm in the district of J.P. Nagar. 
In the month of September mean monthly maximum and minimum 
temperature further decreases and it become 37.8°C and 19.0°C in the district of 
Bareilly, 37.2°C and 18.5°C in the district of Budaun, 36. TC and 18.2°C in the district 
of Shahjahanpur, 33.5°C and 20.5°C in the district of Pilibhit, 31. TC and 19.2''C in 
the district of Bijnor, 31.5°C and 21.2''C in the district of Moradabad, 32.4°C and 
19.1''C in the district of Rampur and 31.5''C and 21.2°C in the district of J.P. Nagar. 
During this month the district of Bareilly, Budaim, Shahjahanpur, Pilibhit, Bijnor, 
Moradabad, Rampur and J.P. Nagar receives 119.7 mm, 110.0 mm, 189.01 mm, 75.2 
mm, 287.6 mm, 111.0 mm, 66.0 mm and 111.0 mm of rainfall. 
In the month of October mean monthly maximum temperature recorded in 
between 35*'C to 38*'C whereas mean monthly minimum temperature recorded in 
between 14°C to 10°C in all the districts of Rohilkhand. During this month very low 
rainfall recorded in all the districts because of withdrawal of south-west monsoon 
from this region. 
The average weather conditions emerging out of the combined effect of 
various elements lead to the recognition of four well marked seasons: 
(i) The Hot summer 
(ii) The Wet summer 
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(iii) Pre-winter transition 
(iv) The Winter 
(i) The Hot Summer 
The gradual rise in temperature which starts from the month of February, 
becomes more rapidly increasing by 5°C by the month of March and continues till 
May/June (maximum temperature over 40°C) imless checked by the incursion of the 
more humid easterlies, though the precipitation does not materialize by this time. The 
hot summer season locally known as kharsa begins from mid March and continues till 
mid-June. The maximum temperature in the month of March reaches upto 31°C to 
33°C and minimum temperature upto 12°C to iCC in the Rohilkhand plain. The 
temperature rises sharply from the month of April and continues till middle of June. 
The months of May and June are the hottest. But, the Himalaya undoubtedly exerts 
influence, as the maximum temperatures in the month of May remain well below 
40°C at Bareilly. The premonsoon showers are meager (below 4 cm) and the share in 
the annual rainfall ranges about 1 per cent (at Bareilly) and almost 2 per cent (at 
Bijnore). Thus the low relative humidity and meager rainfall accentuate the impact of 
loo which at day times is associated with heat waves when temperature shoots upto 
exceptionally high. The wind {loo) below with an average speed of 8 to 9 km/hr 
during the day time and occasionally at night 4 to 6 km/hr. These winds are 
comparatively feable at night and active during the day being very forceful in the 
afternoon generally from 12:00 noon to 4 pm when the humidity reaches as low as 2 
to 3 per cent. The occurrence of dust storms locally known as andhi form an 
important feature of this season in the Rohilkhand plain. 
(ii) The Wet Summer or Rainy Season 
It is known as chomasa in the Rohilkhand plain. The rainy season commences 
in the latter half of the month of June at different dates which are too uncertain to be 
predicted. On account of the excessive heat of the summer months a low pressure area 
is developed in the northwestern India. By the second or third of June humid oceanic 
current spread over the region resulting a fall in temperature and air becomes cool and 
pleasant. It brings relief to the people by lowering down the temperatures gradually 
which ranges between 30° and 40°C diiring the months of June-October. The relative 
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humidity remains over 70 per cent throughout the rainy season except for the month 
of June when it averages below 50 per cent. 
The rainy months account for over 70 per cent of the total armual rainfall. The 
monsoon rainfall as also the aimual rainfall decreases westward as well as southward 
of the Rohilkhand plain. The season occasionally assumes sultry condition which is 
more continued to the northern and eastern sections. There is dominance of Bay of 
Bengal currents. Occasionally the dying Bay depressions are revitalized by the 
Arabian Dea currents in the western part of the region. The agricultural activities are 
much dependent on the onset, withdrawal, breaks and nature of the dovmpours. The 
late withdrawal of rainfall hampers the timely sowing of the rabi crops, while the late 
start, the sowing of the kharif. From Table 1.1, it is clear that most of the rainfall is 
received during the months of July, August and September after this harvesting 
season starts in the region. 
(iii) Pre-Winter Transition or Retreating of Monsoon 
The rainy season comes to an end by the month of October with a sudden fall 
in the temperature (over 4°C) and amount of rainfall does not exceed 10 cm in 
October throughout the region. By the end of October the humid currents of the 
southwest monsoon are replaced by the dry continental winds. The two transitional 
months (October-November) are characterized by the second minima of relative 
humidity, somewhat unstable atmospheric conditions and often fair weather. 
(IV) The Winter : It is also popularly known as mohasa in local terminology. In the 
month of November a high pressure belt extends over the northwestern India and the 
prevailing direction of the wind remains from west to east. This is partially 
determined by the trend of Himalayan relief Soon after the winter conditions settle 
which are marked by a fall in temperature and prevalence of dry and chilly westerlies. 
The maximum and minimum temperatures in the month of December remains 
between 23° to 28°C and 10° to 5°C in Rohilkhand plain, though January is the coldest 
month of the year in the region. Diurnal range of temperature remains fairly high in 
the plain, as days are relatively warm while nights are cold. The western depressions 
are associated with welcome rain and the cold waves registering temperatures below 
4°C at several places. The average temperature is lowest in January (below 20°C) 
which spatially decreases west and northward. The incidence of winter rains is 
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relatively high as it receives about 5 per cent of the total amount of precipitation. 
Even this meager rainfall, associated with the dumpwell of atmosphere (relative 
humidity between 55 and 75 per cent) and lower potential evapotranspiration due to 
low temperature, becomes more effective and beneficial to the 'rabi' crops. It has 
been observed that some of these depressions originate in the Mediterranean area, a 
few coming as far distant as the Atlantic. The cyclonic rainfall is preceded by a warm 
cyclone weather with light southerly or easterly winds and is followed by a 
considerable fall of temperature and strong and cool westerly winds. The velocity of 
wind is least in the month of November but increases with the advancement of the 
season. 
The winter season is marked by heavy mist or fog locally known as kohra 
often occurs at night and lasted till the morning hours. Frost, however is not a regular 
feature of the winter months of the area. There are no definite records of its frequency 
or of the exact area affected by frost, but it generally occurs in the last days of 
December and whole month of January. The cold weather depressions are sometime 
accompanied by hail storms which causes the little damage to the standing crops. 
C. Drainage Pattern 
The Rohilkhand plain in general is a part of the well-integrated drainage 
system of the Ganga although the Ramganga collects most of the drainage of the 
Rohilkhand plain. Almost all the streams flow a NW-SE course. The extremely gentle 
gradient almost all over the region restricts the degradational activities of the streams 
resulting in the near parallel courses and the acute angle junctions of the tributaries 
with their master streams at most levels, the confluences of the Ganga with the 
Ramganga and that of Ramganga with the Ganga are typical examples. This feature 
imparts the region apinnate drainage, on extreme case of the dendritic pattern on 
macro level braidings, especially of the Ganga and the Ramganga, the sandy shools 
often liable to inundation during monsoons, and the frequent meanderings are also the 
common features. The minor topographic diversities have led to the spatial variations 
in the channel frequencies and the tendural patterns. Wide flood plains and high banks 
are the common features in the course of the Ganga and the Ramganga along with silt 
and clay deposits. 
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The important rivers and their tributaries which forms the drainage pattern of 
Rohilkhand plain are as follows : 
The Ganga : It is the largest river of the Rohilkhand and forms the western 
boundary. It first touches the district of Bijnor in the north close to its point of origin 
from the hills above Haridwar. As it flows southward the volume of water is greatly 
reduced due to the Ganga Canal which takes off at Nayapur. It become sandy and the 
channel is comparatively shallow and the river is not navigable. The Ganga bends 
southward again at Barthwala in Pargana Mandwar. The Ganga enters in Moradabad 
district about 4 km west of village Papsari in Hasanpur then flows in southerly 
direction along the western boundary of the Moradabad district for nearly 65 km 
(which is also the entire length of Hasanpur form north to south) and separate the 
district from those of Meerut and Bulandshahr. In the Moradabad district it has only 
two significant tributaries namely, the Baia and the Mutwali. The former joins it near 
the village of Kharajpur and latter near that of village Dhoria in Budaun district. 
Tributaries of Ganga 
The Baha : This small stream enters the district of Bijnor near the village of Papsari 
in Hasanpur on the northern border of the district. It flows southward for about 2 km 
and then takes a southwesterly turn at Mukanampur from where it flows in a south-
easterly direction until it merges in a broad semi-circular lagoon known as Jaithal 
Dhab. 
The Krishni: This small stream originates near the village of Paharpur Inayatpur in 
Hasanpur and separate it from district Bijnor for about 3 km. It merges in the Jaithal 
Dhab near the village of Azampur. 
The Baia : Emerges from the Jaithal Dhab and flows in southerly course thrown the 
Ganga khaddar for about 20 km and join the Ganga near the village of Tigri. 
The Matwali: This stream emerges from a swamp near the village of Chakanwala in 
Hassanpur and flows southward parallel to the Ganga upto Pattipora. It takes an 
easterly course for about 2 km and then again flows southward and join the Ganga 
near the village of Dharia. 
The Monawa : This is the largest tributary of Ganga. The course of Mahawa for most 
of the length is parallel to Ganga. The Mahawa originates about 3 km to the north of 
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Bachharoon town of Moradabad. It receives water from numerous seasonal small 
streams. The Mohawa is nearest to the Ganga at Nariaoli and passes through the 
Ganga khadar. It passes through Rajpura, Sahaswan and joins the Ganga at the middle 
of the length of the Budaun district. There are various lakes along the river Mahawa. 
In the rainy season when it is over flooded it flows into two distinct charmels. One is 
the rain channel of the river Mohawa and another is seasonally flowing in the 
northwest of Sahaswan at a distance of about 5 km from the Mohawa. 
The Tikta : This is also known as eastern Bajad nadi rising in the district of 
Moradabad and flows in a southeasterly course. It forms the district boimdary of 
Moradabad. It receives water from the Anderia and other small seasonal channels and 
form the district boundary of Budaun for 6 km and then it joins the river Mohawa on 
its eastern bank. 
The Sot or Yariwafadar : Yariwafadar name was given to this by Mahammad 
Shah^°. It flows in southeastem direction through Sambhal. It has a well defined and 
fairly broad valley and considerable depth. It is a perermial stream and has sufficient 
volume of water throughout the year. The Chhaya joins it on the right bank of Dhakia. 
The presence of a number of ox-bow lakes close to the left bank of the river indicates 
the fact that in the past the river was flowing 2 to 3 km left of the present course. The 
river enters in the Shahjahanpur districts where it receives a number of small streams. 
The Ban : This stream rises in the Bijnor district and enters the Moradabad district 
near the village of Kalapur (Kalampur). In the northeast of the town of Amroha it 
joins the river Ganga on its right bank at the village of Sirra Manihar.^' 
The Burdmar : It is also known as Singli nadi and originates 5 km northwest of 
Rajpura village. It assumes a strong seasonal river as it flows eastward and renamed 
as Burdwar nadi, and it finally joins the Mohawa at its right bank. 
The Chhoiya : It originates with a broken and undefined course in the Sambhal town 
and take a course from northwest to southeast. It is a seasonal stream and the area 
where it flows is a low lying marsh land. 
The Bhainsaur : It flows in a southeasterly direction having a meandering course 
until it joins the Sota nadi. After receiving a small stream known as Kamra it flows 2 
km and fall into the Sota nadi. 
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The Ramganga : Rising from the snow covered ranges of the Himalaya and 
travelling through the district of Bijnor and Moradabad it enters in the district Rampur 
and flows in the northwest parts of Rampur and Bareilly districts. During it course 
Ramganga flows in a shifting and uncertain bed and in rainy season the river attains 
very large dimension over the khadar land it carves out fresh chaimels through the 
soft alluvial land in most capricious manner. To the west of Bareilly city there are 
two alternative channels several kilometers apart and the river is constantly shifting 
from one channel to other. There are several ox-bow lakes in the low lying areas 
which represent old channels abounded in the past. As it flows in the low land areas 
there is a little use of water of Ramganga for irrigation purposes.^ "* 
Tributaries of Ramganga 
The Kurka : This stream starts as a nullah close to Thakundwara tovra and flows in a 
southerly direction upto the village Sultanpur. Taking almost a westerly course from 
here a small tributary namely, the Lapakha joins it on the right bank. 
The Lapakna rises in the tarai region and enters in Moradabad district near the 
village of Raghoolwala. 
The Dhela : This stream rises from the hills of Nainital and enters the Moradabad 
district near the village of Kalyanpur. It is led by the Damdama near the village of 
Bhagalpur Rasan before it joins the Ramganga. 
The Rajhera : This stream has its origin in the depressions of the rice land near the 
vUage of Samdha Ramsahi. This river is led by several small water tanks, the chief 
one is the Kachia. Its bed is characterized by clayish sand and its banks have poor and 
brown soils. 
The Dojora : It is formed at the junction of two streams namely the Kohia and the 
western Bohaul. The banks of the Dojora are high and of permanent nature.^^ 
The Sankha : This river flows in well defined channels. At several kilometers away 
west of Bareilly city it joins the Ramganga. 
The Deorian : It rises in the tarai region just north of the Bareilly district and has 
beds of alluvial salt with raised banks. It joins the Ramganga near Bareilly district. 
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The Nakatia : In the upper course this stream receives water from the Baghul leading 
to frequent flood conditions. There is an abundance of kankars on the banks of the 
Nakatia. 
The Baghul : The perennial river originates in the tarai of Nainital district and after 
crossing the district of Bareilly in the northwest of Jalalpur village it forms the district 
boundary of Bareilly and Shahjahanpur. It receives several seasonal streams like 
andhi which joins it on the right bank. It has several ox-bow lakes in its lower course. 
In 1969, in order to obtain a swamp in the tarai and to provide more water for 
irrigation the Sukhi river was connected with the Baghul which lead to the massive 
flood during the rainy season.^^ 
The Pangalli : It originates in the Pilibhit district. It is a small and perennial stream 
led by numerous small nadi. The Pangalli river joins the Absana river before joining 
the Bahgul.^* 
The Absara : Rising in the tarai it enters into the district of Pilibhit from its 
northwestern comer. After flowing in a southerly direction for about 48 km. it joins 
Pangalli in the Bareilly district and falls into the Ramganga. 
The Aril River : It originates in tehsil Bilari of Moradabad district. It is a large 
tributary of the Ramganga. It attains the large size, spread in the adjoining low land 
and become very forceful during the rainy season. In the upper part the slope is gentle 
and the land consists of loamy soil but in its lower course it has a moderate slope and 
create water logging conditions in the village of Sisarka. It forms a boundary for a 
distance of about 2 km between the district of Moradabad and Budaim. It falls into the 
Ramganga on its righ bank on the northwest of village Chitri. 
The chhaiya Nala - Tributary of Aril: It emerges near the village of Roza (Bilari 
tehsil) and flows in a southeasterly direction along the eastern boimdary of Bilari 
tehsil forming the natural dividing line between the tehsil of Bilari and Rampur. 
Flowing towards south it is led by a water body emerges from a lake lying to the east 
of the village of Deorakhas. 
The Garra or Deoha : This perennial river comes from tarai region of Nainital 
district and crossing the district of Pilibhit in a north to south direction. It receives 
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numerous seasonal rivers on its both sides of which the Khanaut is most important 
originating from a lake near village Palia Dasobast 6 km south of Khudaganj. 
The Kanta nadi is another tributary of the Garra forming the inter district 
boundary between the districts of Pilibhit and Shahjahanpur. 
The Khakra : Deoha receives numerous tributaries on its left bank, Khakra is one of 
them. It is a large stream and enters into the district of Pilibhit to the east of village 
Alampur. Maintaining a south westerly direction it turns towards west and joins the 
Deoha. 
The Mala : Its source is in a series of swamps on the northern border of the district 
Pilibhit. The Mala is known as Katna in the southern part of Pilibhit district and 
assumes a narrow stream. The Mala is extensively used for irrigation as its water held 
by temporary dams. 
The Sarda and its tributary : The river enters into the district of Pilibhit about 32 
km. east of Alampur and flows in a southeasterly direction. It has low velocity and 
beds consists of sand and mud. There are no rapids, and banks are soft so that stream 
do not face any difficulty in removing obstruction for fresh channels." During the 
flood period Sarda change its course to a remarkable extent and forms numerous 
abounded channels and bank water. 
The Chauka : It is a perennial stream that flows in the line of old high bank. It has a 
course of some 40 km. in Pilibhit district before it joins the Sarda. 
The Kosi and its tributaries : This is also knovra as Kausilya river in the district of 
Almora, passes through the districts of Nainital and Rampur and near the village of 
Khabaria Bhur, it is led by the Bahalla or Beh. It passes through the western part of 
Rampur district and fallow a southerly course for about 2 km and then enters the 
Moradabad district near the village of Dhatea. This river is most extensively used for 
irrigation purposes in Rampur and Moradabad districts.^*' 
The Bahalla : This stream is also known as Boh rises in the tarai and touches the 
Moradabad tehsil boundary in the east, before joining the Kosi near the village of 
Khabaria Bhur. This stream is fed by the Narhua which rises a few km south of 
Koshipur in Nainital district. 
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The Gangan : It is a tributary of the Bahalla rising in the north of the district of 
Bijnor and enters in Moradabad district near the village of Kaimukhia and forms the 
boundary of the district in the north for a short distance. It flows in a southeast 
uireciion for about 5 km and then moves southwest for about 2 km east the village of 
Isapur. 
The Gomati and its tributaries : The word Gomati has been derived from the local 
word Ghoomti meaning thereby carving or meandering. It originates near the village 
of Sobalpur in Pilibhit district. After receiving the stream of Jakani, 7 km north of 
tehsil Puranpur it becomes a big river and after traveling few km it also receives the 
Barua nadi. 
After traveling a distance of few km Gomati receives another seasonal stream 
known as the Bhainsi on its right bank. In its upper part the Bhaisi is a seasonal 
channel upto 6 km, after which it generally contains water throughout the year. 
The Kathna : Originating from a small lake north of the village Bansupur this stream 
commands a seasonal channel upto an extensive lake situated on the inter-district 
boundary of Shahjahanpur and Lakhimpur. After which it attains a large course 
flowing toward the south where it gets a well defined course. 
The U.I. river : this river flows in a broad coarse from northwest to southeast. It 
originates in the reserved forest area some 4 km northwest of Kamalpur village. 
D. Soils of Rohilkhand Plain 
The Indian soils have developed under hot and humid climate over the bed 
rocks of complex nature, predominantly under the process of laterization, though 
Podzolisation is not unrepresented in the country. The fints, chemical composition, 
texture, structure, reaction and plant food contents, bear large scale as well as local 
variations according to environments. Even at village level these are well marked. The 
human settlement too is responsible for concerting even poor quality level around it 
into richer one with respect to humus, and texture etc. 
Soil is a natural body developed by natural forces acting on surface materials. 
It is usually differentiated into different horizons of minerals and organic constituents 
of variable depth which differ from the parent materials below in morphology, 
physical properties and constitution, chemical properties, composition and biological 
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characteristics.^^ Soil is a natural medium for plant growth which provides nutrients 
for plant growth and plant manufacture feeds for animals, and food and fibre for man. 
Soil is a priceless measure from which we obtained food, clothing, shelter and 
other necessities of life. Soil undoubtly is a greatest assets of nation. It is the basis of 
economic stability and the source of national strength. With a fast growing 
population, rapid industrialization and urbanization, landuse changes over land is 
deteriorating and shrinking day by day. Therefore, conservation of soil and its fertility 
is of prime importance to keep our economy sound and increase productivity for a 
strong nation building.^^ 
Indian soils like all tropical soils are deficient in organic matter and nitrogen 
content. The phosphate deficiency is comparatively less marked while potash 
deficiency is rare.'''* 
The affect of the parent rock and climatic conditions are very prominent on the 
soil formation of a particular area. Wadia (1935) and others have marked an outline 
study of the influence of geology on India soils. There are five principle factors of soil 
formation viz., parent material, climate, vegetation and forest act upon the parent 
materials. The action of these factors is conditioned by local relief and topography .^ ^ 
In Rohilkhand region with almost uniform topography and lithology the soils 
are by and large homogeneous. The alluvial soils with the variants the usar and bhur 
depending on the drainage conditions, mechanical and chemical constituents and the 
climatic characteristics are observed in different parts. In addition, there are minor 
variations in certain properties. The two common types - the khadar and bhangar 
with different local names, sometimes stand for minute variations in properties, are 
quite widespread. The khadar soils, relatively rich in plant nutrients occupy the 
narrow firequent siltation tracts in the flood plains of the rivers. Neutral to alkaline in 
reaction (pH 6-8) these are deficient in organic materials specially phosphorus and are 
sandy to loamy in texture. 
Locally as observed by Agarwal and Malhotra^^ the Ganga khadar soils have 
immature profiles with sandy to silty loam texture, lack of concretion, fair proportion 
of lime and other soluble salts and are alkaline in reaction (pH 8) with imperfect 
drainage. Whereas the Yamuna kahdar soils have sub-mature profile with 
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predominance of clay and concretion and very high lime and other soluble salt 
contents under the poor drainage conditions. A consideration of all the factors in 
identifying the zones on macro level will certainly be an impracticable it not an 
impossible task. The climate and lithology together, therefore have been taken into 
account to achieve a reasonable classification of the soils of Rohilkhand plain. 
Broadly speaking the soils of Rohilkhand plain can be divided into : (i) bhabar and 
tarai soil - slightly different from the khadar and the bhangar is the sub-montane soil 
where two physiographic units the bhabar and tarai are bedded with texturally 
different soils. This sub-montane soil is found in the extreme north of Rohilkhand 
plain. 
The bhabar soil is sandy to gravelly, highly porous and aerated and has lower 
moisture retaining capacity while the tarai zone is provided with rich clayey soil, with 
some proportion of fine sand, moisture and rich humus. The two zones are thickly 
forested. Deforestation in tarai is bringing considerable changes in the soil texture, 
humus content etc. 
Newer alluvium or khadar land 
The new alluvium of the Ganga plain called khadar is the deposition of the 
recent geological past comprises of silt and sand brought by the rivers and thus found 
along the river banks. The khadar is light coloured sandy soil which is poor in 
calcareous matter. The khadar soil in Rohilkhand plain is found along the banks of 
the Ganga, Ramganga, Gomti, Deoha, Kosi, Sarah and their tributaries.^^ Away from 
the river banks sandy loam and sandy soil is replaced by fine silt which is locally 
known as parga is most fertile which is deposited by river after flood water has 
receded. The sand and gravel imperceptibly converted into recent alluvium also has 
good reservoirs of underground water.''' 
Khadar lands own their origin to the bangar lands through the erosional 
activities of the rivers. The bangar lands are subjected to erosion by the change in the 
direction of the meandering river channels.'*" The amoimt of nitrogen and organic 
matter is khadar soils is derived from the silts of the flooded water which are renewed 
every year through floods. 
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The Old Alluvium or the bangar land 
The bangar lands occupy the higher grounds and are not flooded by the rivers 
during rainy season."*' The material of bangar alluvium consists of nodular kankar of 
carbonate and lime. The bangar land is characterized with the patches of saline and 
alkaline which are the result of gentle slope of land. In bangar clay and sodium clay is 
dominant kankar also found which liberates carbonate and turned into calcium clay. 
Mediam and Blanford are of the opinion that the kankar nodules and the calcareous 
beds have been deposited due to water containing a solution of carbonate and lime 
derived from the older rocks of various types of bangar soil, which texturally be 
classified into three types: 
(i) Clay, (ii) Loam, and (iii) Clayey loam 
(i) Clay : It is the mixture of silica and alumina in varying proportion which is fit only 
for brick making. This soil has great moisture retaining capacity. Clay soils are mostly 
fund in the northern part of the districts of Bareilly, Bijnor, Moradabad. Being clayey 
in nature, these soils are rich in resqioxides and iron content, magnesia is less than 
lime, the soluble salt concentration is average and salts are mostly compounds of 
bicarbonates and chlorides. The colour of these soils is generally gray to dark gray."*^  
(ii) Loam : The loam is the predominant soil of the Rohilkhand region and occupies 
considerable percentage of soils in all the districts of Rohilkhand. This is fertile soil 
and useful in the production of wheat, and sugarcane, though the fertility of the soil 
depends upon the availability of the water and manure. In this soil lime contain is low 
to average and magnesia is much higher than the lime. 
Soluble salt is little bit high but harmful carbonates are almost absent. The pH 
value is between 6 and 1.^^ The soil is moderately firm but porous through which the 
rain filters easily. Locally the soil is known as domat or dores. 
(iii) Clayey loam : They generally occurs in the northern part of the Rohilkhand plain 
in the vicinity of tarai region and have been deposited by a number of rivers. The 
colour of soil is generally brown though at some places it is of yellowish colour 
having high moisture retaining capacity. A variety of crops can be grown on these 
lands but they are best suited for the cultivation of rice. 
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E. Natural Vegetation 
Originally the Rohilkhand plain was covered with thick forest. Many 
fragmentary references throw sufficient light on the predominance of human 
occupance in the region gradual clearing of the natural vegetation for cultivation has 
continued. Today there exist a few small patches of woodland in the whole 
Rohilkhand plain. The present per capita forest area (0.001 hectare) in the region is 
bound to go down if the district of Pilibhit is excluded as it has a large forest reserve 
area. Even this meager acreage is quite unevenly distributed. The total forest area in 
the district of Bareilly was only 0.055 per cent (much below then the state average of 
6.98 per cent) while total forest area in the district of Budaun, Shahjahanpur, Pilibhit, 
Bijnor, Moradabad, Rampur and J.P. Nagar was 1.33 per cent, 2.29 per cent, 22.44 
per cent, 9.43 per cent, 0.06 per cent, 2.80 per cent and 5.45 per cent respectively. 
Even the existing forest covers in the Rohilkhand plain are of poor quality and are 
considered to be uneconomic. The forest of Rohilkhand plain can be grouped as 
tropical moist deciduous, tropical wet and sub tropical dry. Tropical moist deciduous 
forests are confined to the tarai areas. The available species of the tarai forest is sal, 
but is poorer in quality as compared to the bhabar sal. The second group of the forests 
is a little more open and mixed with semal. The tarai is also known for tall grasses, 
like the elephant grass, khans, munj etc. Shisham, babul, khair and semal are the main 
species seldom occurring in larger patches of all the districts of Rohilkhand plain. 
F. Ground water 
The Rohilkhand plain is potentially qiute rich in ground water resources, both 
free and confined. There are few studies carried out mostly by the Irrigation 
Department. The confined aquifer generally strikes between 60 and 90 meters depth, 
while the temporary water table depth is less than 35 meters with wide spatial and 
seasonal variations. The informations regarding the general occurrence are quite 
inadequate to explain the actual conditions. The fi-ee aquifer bears significant 
relationship with the relief, geological structure and existing water channels as 
riverain khadar tracts show, in general, lower water table which probably owes to 
seepage, while the heavy clay belts of the bhangar have higher water table.'*^ The 
canals, however are the exceptions which add considerably in bringing the water table 
higher up as for example, in Punjab plain area. 
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A work in this field was carried out by R.N. Mathur in the Meerut district, 
where about 20 per cent of the observation wells show less than 3.3 m depth of the 
water table and over 70 per cent between 3.3 and 10 meters. The zones of high and 
low water table are highly localized as most of the first category wells are in the 
vicinity of the canals and those with lower water table are near the rivers, the Ganga, 
the Yamuna and the Hindan.''^  Seasonal variations are well marked as also in the other 
parts. 
ii. Cultural Setting of Rohilkhand 
A. Historical Background 
It is in the 8 century A.D. the region has been mention with the name of 
katehr.^ ^ This name continued to be applied to this area till the middle of the 18 
century when it was replaced with the new name to be known as Rohilkhand.''^  
Medieval Katehr comprised the region now covered by the present Rohilkhand 
division of the state of Uttar Pradesh. The area of Katehr (Rohilkhand) has been 
important during both medieval and modem periods of Indian history. However, it 
may briefly be stated that during the period of Mughals and after the death of 
Aurangzeb, for sometimes the affairs of Katehr remained unsettled, but very soon 
rohillas were able to successfully control the region.''^  Rohillas were reputedly good 
administrators and benevolent rulers. Rohilkhand also played a prominent role in 
freedom struggle and in the Revolt of 1857 and latter. 
Certain regions have played an important role in the history of medieval India. 
Katehr was one of the tumultuous and turbulent region of India. This was often a 
source of anxiety to rulers at Delhi due proximity of the region to the capital.''^  The 
rebellious activities of the Katehriyas started soon after the death of Qutbuddein 
Aibak. The rebellious activities of the Katehriyas reached alarming proportions during 
the reagus of Balban Eizor Shah Tughlaq and the Saiyyad rulers, Khirz Khan and 
Mubarak Shah. Frequent disturbances in the region adversely affected its prosperity. 
Subsequently there was comparative peace and transquility during the Mughal period 
as the Katehriyas has been thoroughly cruUed. This favoured the social and economic 
development of the area. The Bareilly, Moradabad and Shahjahanpur developed as 
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new urban centers and consequently trade and commerce flourished. The region has 
its own cultural significance. Despite the political upheavals it developed as a center 
of Muslim culture. Numerous mosques, madrasas and khanqahs ere built. Eminent 
scholars, poets and mystics from India and abroad settled there. During the early 
period when the Mongols had uprooted many Muslim families who sought shelter in 
India turned to this region.^" A town named Budaun became famous center of learning 
and culture. Medieval rulers and nobles have left their mark on Katehr in the form of 
buildings and inscriptions. The territory is rich in monimients and epitaphs.^' 
(i) Katehr under the Mughals 
The Katehriyas were thoroughly crushed by Sultan Mubarak Shah Saiyyad. 
They were completely shattered, yet a few of them could surview the vicissitudes of 
time, and by the time of establishment of Mughal rule in India they regained their 
footing. However, they could not become as powerfiil as they were before. At their 
own they were not in position to offer the Mughal emperor on their usables posted in 
the region. Therefore, they changed their strategy. Whenever some other powers viz. 
Afghans or some nobles, were rebellion they joined, otherwise they indulged in their 
old profession - marauding, looting and highway robbing. 
(ii) Agriculture as a Source of Revenue 
Nothing can be said about the extent of situation in Katehr and policies laid 
down by the Sultans regarding collection of revenue in the region during the period of 
early Turkish Sultans. 
Barani is of course the first historian of early Medieval India who makes 
valuable remarks on socio-economic conditions of the people, agriculture and revenue 
in the Katehr. Ibn-I-Battuta and Abul Fazl are others to review the subject. 
Alauddin Khilji's fiscal and revenue policies were not based on any communal 
consideration but were the outcome of his analysis of socio-economic, agricultural 
and political situation then operating in the country.^^ Since the region was watered by 
the Ganga, the Ramganga and their tributaries, the land particularly the northwestern 
part was very fertile. Proper care was taken for the progress of agriculture, assessment 
and realization of revenue was the main source of income of the state. The land was 
measured with a view for assessing the revenue. 
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The first statistical information with regard to the measured area under 
cuhivation and the number of villages, parganas and sarkars of this region comes from 
Ain-i-Akbari.^^ The statistics given in this book belong to the year 1595, the fortieth 
year of Akbar's reign. 
By the reign of Aurangzeb all villages were brought imder measurement and 
the area recorded had grown by nearly a third over the Ain-i-Akbari's figures. This 
extension of cultivated land was done at the cost of forests. The forests were cleaned 
off and the local chiefs were suppressed and cultivation was extended to a large 
extent. Though exact measured area is not known, it seems that 1/5 of the area was 
under cultivation.^'' 
Abul Fazl tells us that the crops which were grown in this region include 
wheat, Kabul and Indian vetches barley, poppy, mustard seeds, peas, carrots, onions, 
muskmelons, Persian and Indian rice, ajwain, sugarcane, mush, cotton, moth, indigo, 
hina, hemp, pan, singhara, lobia, jaar, Europian radish, sesame, seeds, mung and 
turmeric.^^ The grapes and mango were also cropped in Hasanpur and Sambhal 
respectively. 
By 18* century Moradabad had become famous for wheat production and 
used to export foodgrains as far west as Lahore. For instance thousand maund of 
wheat from Moradabad are said to have been received at Shahadrah grain market. 
The cultivation of tobacco also started in this region during 1?"^  century.^^ 
(iii) Transformation of Katehr into Rohilkhand 
Few words may be added here about the transformaton of Katehr into 
Rohilkhand. 
The process of Afgan colonization in Katehr was carried out during the reign 
of Shahjahan. Bahadur Khan who founded Shahjahanpur persuaded the Afgan clans 
to migrate and settle in the newly founded city of Shahjahanpur.^^ 
Consequently a caravan of nine thousand Afgans belonging to different tribes 
arrived at Shahjahanpur under the leadership of Nekhan Khan^^ and Yusuf Khan^''. At 
the same time, a subordinate officer of Diler Khan laid the foundation of another 
Afghan colony named Lodipur.^' 
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It may be pointed out that the Katehriyas reacted to Afghan colonization. At a 
very early stage Kutehriyas chief Mifna Sen gave shelter to Bairam Khan against 
Sherh Shah Suri.^ ^ The process of Afghan colonsiation continued during the regin of 
Aurangzeb. 
After the death of Aurangzeb, the region was in a state of complete anarchy. 
The state of utter confusion continued till the establishment of the rohillas: Nizamul 
Mulk was appointed faujdar of Moradabad and was dispatched to quell the 
disturbances in the Katehr.^ ^ He was, however, recalled in 1718 after he had chastised 
the rebels and restored peace and security.^'' 
After some time the name of Moradabad chawked to Ruknabad and it was 
conferred upon Rukhuddaulah Itiqab Khan. This Itiqab Khan, was, however, a 
nominal governor leaving the palace to Delhi. Itiqad Khan's successor was 
AzmatuUah who in 1726 AD in a single attack dispersed Rohillas.^^ 
Though the rohillas were dispersed their strength was not depleted, ft was a 
timely success of the Mughal governor. The Rohillas had accimiulated in thousands in 
the region and Ali Mohammad had established himself as their leader.^^ 
Ali Mohammad seized Aonla having first assassinated the Katehr chieftain. 
He was then joined by Hafiz Rahmat Khan another Rohilla to whom he made a small 
grant of land in Bareilly in 1741 AD. Ali Mohammad defeated to Raja Hamand 
Khattri. After the victory, Ali Mohammad possessed himself to Shambal, Amroha, 
Moradabad and Bareilly. 
Now Ali Mohammad acquired part of Budaun, Rampur, Shahjahanpur, 
Moradabad and great portion of Bareilly. Shorterly after this Ali Mohammad 
acquired Pilibhit fi-om the Banjaras. ft was about this time that the countries occupied 
by Afghans began to be known as Rohilkhand. Thus the region of Katehr was 
transformed into Rohilkhand. 
B. Population 
During 2001 census the total population of Rohilkhand was 212,47,000 
persons spreading over an area of 30,257 sq.km. Rohilkhand plain is one of the most 
densely populated (density 711 pereons/km^) part of India. The regional distribution 
of population and its growth have been mainly related to the agricultural economy and 
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public health conditions in various part of the region. The growth rate and density of 
population have been generally higher in bhangar tracts of comparatively greater 
agricultural prosperity. In the khaddar and bhur tracts which are agriculturally less 
suitable, the growth and density has been rather low. This relation of population and 
agriculture has been more pronounced in the earlier decades. Later the factor of health 
and urbanization assumed greater significance and have influenced the distribution 
and density of population. 
During the past decades the migration of the rural population to urban areas 
within the region or outside to industrial areas of Mumbai, Calcutta, Delhi, Kanpur 
and Lucknow seem to have attracted more immigrants. Within the region the cities of 
Moradabad, Budaun and Bareilly have exerted a pull over their respective umlands. 
The sex-ratio of the region varies from 800 to 900 barring some local 
exceptions, as for instance tahsil Milak (Rampur district) and Jalalabad (Shahjahanpur 
district) have 1,047 and 791 sex-ratios respectively. A relatively more balanced (850 
to 950) sex-ratio is particularly worked in the northern part of the plain covering the 
districts of Rampur, Moradabad and Pilibhit. The sex-ratio of urban areas (a little over 
800) is lower than that of rural areas (over 900). Literacy rate of all the districts of 
Rohilkhand is below the national average. It varies 48 per cent in the districts of 
Bareilly, 39 per cent in Budaun, 49 per cent in Shahjahanpur, 50.87 per cent in 
Pilibhit, 59.37 per cent in Bijnor, 45.75 in Moradabad, 39 per cent in Rampur and 
50.21 per cent in J.P. Nagar. 
The region is predominantly of rural character wdth 76 per cent of the total 
population living in villages of various sizes. In Rohilkhand tarai the percentage of 
population living in small size villages is highest (40.9 per cent) followed by 
Rohilkhand west (28.9 per cent) and East (28.4 per cent). The distributional pattern of 
rural settlement and their types in the region are intimately related to its dominantly 
alluvial morphology and the predominantly agrarian economy. The nature of terrain, 
type of soils, facilities of water supply and means of transport also play an important 
role in the development of settlements. In tarai area of Rohilkhand region the 
settlements are unevenly distributed due to high percentage of forests, marshy tracts 
and seasonal floods, and the villages are located on relatively higher grounds. 
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In the Rohilkhand region, the villages are large in size in the bhangar lands. In 
general, every large village has small hamlets, situated at a distance of hardly a few 
hundred metres. 
C. Agricultural Economy 
The economy of Rohilkhand region is dominated by agriculture which 
together with the allied activities forms the most important source of employment and 
revenue.^^ Though, in general, the proportion of the net sown area to the total area is 
high, being over 65 per cent, there is wide range of regional variation which gets 
sharper at tehsil and district levels. This rank varies from 61.3 per cent (Bijnor) to 80 
per cent (Budaun).^' Pilibhit district has only 53.8 per cent net sown area which 
attributed to its high forest cover (30 per cent). The upper Ganga plain is one of the 
highly irrigated agricultural regions of India and irrigation has played a dominant role 
in boosting its agricultural prosperity , particularly during the last one hundred years. 
About 30 per cent of the net sown area of upper Ganga plain is irrigated. There is, 
however, a wide sub-regional variation in the irrigated percentages. The districts of 
Muzaffamagar (59.1 per cent), Meerut (68.6 per cent), Bulandshahr (61.2 per cent) in 
the Upper Doab record the highest percentages. But in the Rohilkhand plain, range of 
irrigated land varies between very poor and average which is partly explained by their 
lesser irrigational needs. District Bijnor has less than 45 per cent irrigated area of total 
net sown area, while it is highest in the districts of Moradabad (65 per cent) and 
Budaun (50 per cent). The tarai districts of Rohilkhand plain, which characterize with 
higher rainfall, lower temperature and evapotranspiration have lower water needs than 
that of the districts of bhangar J ^  
The Rohilkhand region is one of the diversified regions of the country as far as 
cropping pattern is concerned. There is very high concentration of food crops, and 
over 75 per cent of the total cropped area is devoted to these crops in the region.'^ But 
after the Green Revolution wheat, rice and sugarcane have become the dominant 
crops of the region. About 20 per cent of the entire cropped land is devoted to 
sugarcane, a crop which has almost replaced cotton in many districts. Oilseeds come 
next to sugarcane as cash crops, and are of increasing importance in some tracts. The 
Rohilkhand plain, though industries are not very important but in some districts like 
Rampur, Moradabad, Bareilly have higher proportion of industrial workers then the 
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other districts. Household industries have a greater importance in all the districts of 
Rohilkhand, except the districts of Rampur and Bareilly where 70 per cent and 61 per 
cent of the total industrial workers are engaged in manufacturing other then household 
industry respectively. Though the present system of the regional transport comprising 
roads, railways, airways is the product of last hundred years, some crude and rather 
unbridged roads, cart-tracks and river routes have been anciently instrumental in the 
process of regional occupations and resource use. During the late medieval period a 
number of roads were constructed and used for military and goods movement. 
National Highway from Delhi to Rohilkhand serves the whole Rohilkhand plain.'^ A 
network of roads of Rohilkhand plain connect the region with different parts of the 
country and even the coastal ports. 
41 
References 
1. Singh, R.L. (1971), India : A Regional Geography, p. 129. 
2. Mathur, R.N. (1961). Some Characteristic Features of Water Table in Meerut 
District, U.P., N.G.J.I., Vol. 7, p. 269. 
3. Hari, N. (1965). Airborne Magnetic Surveys, Proceedings of Seminar on 
Earth Science Pt. 1- Geophysics (Hyderabad The Indian Geophysical Union), 
pp. 119-29. 
4. Krishna, M.S. (1956), Geology of India and Burma, Madras, p. 573. 
5. Geikie, J. (1898), Earth Sculpture, London, pp. 40-41. 
6. Krishna, M.S., op.cit., p.5 29. 
7. Burrard, S.G. (1912). On the origin of Himalayan Mountains Professional 
Paper No. 12, Geological Survey of India, Calcutta, p. 11. 
8. Krishna, M.S., op.cit., p. 511. 
9. Ibid., p. 529. 
10. Krishna, M.S. (1944). Introduction to the Geology of India, Madras, p. 19. 
11. Hayden H.H., Notes on the Relationship of Himalayas to the Indo-Gangetic 
Plain and the Indian Peninsula, Records of Geological Survey of India, Vol. 
18. 
12. Krishna, M.S., op.cit., p. 502. 
13. Oldham, R.B. (1939). The Gangetic Basin and the Folding in its Floor, 
Memoirs of the Geological Survey of India, Vol. 23. 
14. Oldham, R.D. (1939), The Deep Boring at Lucknow, Records of the 
Geological Survey of India, Vol. 23, Delhi, p. 263. 
15. Hayden, H.H., (1939). The Himalaya and the Peninsula, Records of the 
Geological Survey of India, Vol. 23, Delhi, p. 167. 
16. Cowle, R.D. (1921), The Structure of the Himalayas and of the Gangetic 
Plain, Memoirs of the Geological Survey of India, Professional Paper No. 18, 
Memoirs of the Geological Survey of India, Dehradun, p. 16. 
42 
17. Tiwari, R.A. (1971). Geography of Uttar Pradesh, P- 17. 
18. Harwood, W.A. (1924). Memoirs of Indian Meteorological Department, Vol. 
24, Calcutta, p. 248. 
19. Singh, U., R.V. Verma, S.P. Singh, H. Lai (1971). India : A Regional 
Geography. 
20. Nevill, H.R.(1909)., Budaun Gazetteer, pp. 145-46. 
21. Esha, B.J. (1968). Uttar Pradesh District Gazetteers, Moradabad (Allahabad), 
p. 7. 
22. Henry, F. (1908). Empirical Gazetteer of India, Vol. 21, Lawlon, 1908, p. 165. 
23. Haydon, H.H., S.G. Burrard and A.M. Herson (1934), A Sketch of the 
Geography and Geology of the Himalayan Mountain and Tibet, Part III, Delhi, 
p. 175. 
24. Nevill, H.R. (1909), District Gazetteer Bareilly, Vol. 13 (Allahabad), p. 7. 
25. Ibid., p. 8. 
26. Op.cit., p. 11. 
27. Nevill, H.R. (1909), District Gazetteer Pilibhit, Vol. 17 (Allahabad), p. 15. 
28. Henry, F. (1908). Imperial Gazetteer of India, Vol. 22, London, p. 102. 
29. Nevill, H.R. (1909). District Gazetteer ofRampur, Vol. II (Allahabad), p.3. 
30. Singh, R.L. (1971). India : A Regional Geography, p. 11. 
31. Dubey, R.N. (1968). Economic Geography of India, Allahabad, p. 101. 
32. Ibid., p. 101. 
33. Randhava, M.S. (1958). Agriculture and Animal Husbandry in India, p. 30. 
34. Wadia, D.N. (1935). Soil of India, Records of the Geological Survey of India, 
p. 70. 
35. Ibid., p. 102. 
36. Puri, G.S. (1960). Indian Forest Ecology, New Delhi, Oxford Book and 
Stationary Co., p. 584. 
43 
37. Spate, O.H.K. (1957). India and Pakistan, London,, p. 497. 
38. Krishnan, M.S. (1944). Introduction to the Geology of India, Madras, p. 169-
70. 
39. Wadia, D.N. (1926). Geology of India, London, p. 251. 
40. Shati, M. (1960). Land Utilization in Eastern Uttar Pradesh, Aligarh, p. 3. 
41. Medicat, H.B. and W.T. Blanford (1870), A Manual of the Geology of India, 
London, p. 393. 
42. Stewarts, A.B. (1952). Soil Survey and Soil Work of U.P., Vol. II, Allahabad, 
pp. 41-52. 
43. Ibid. 
44. Singh, R.L. (1971). India : A Regional Geography, Varanasi, p. 137. 
45. Mathur, R.N. (1961). Some Characteristics Features of Water Table in Meerut 
District, U.P., N.G.J.I., Vol. 7, pp. 269-70 
46. Dewal Stone, Inscription of Atkinson, Gazetteer, Vol. 5, Bareilly, 1879, p. 
645. 
47. Spate and Learmonth write between Gayga-Yamuna Doab and Awadh lies 
Rohilkhand, so named from the Rohilla Afghans who were dominant here in 
the post Mughal anarchy Rampur State (New Part of Rohilkhand) was a 
survival of their power. Indian and Pakistan, Suffolk, Great Britain, 1967, p. 
546. 
48. Minhaj Tabaqat-i-Nasiri, Ed. Abdul Hai Habibi, No. 1, p. 488. 
49. According to Barani it was famous as Balahakpur i.e. place rebellions Tarikh 
Firoz shahi, Ed. Shaikh Rashid, Vol. 1, p. 96. 
50. Barani,Vol. l ,p. 130. 
51. Desai, Z.A., Epigraphica India, Arabic and Persian Supplement, 1964, 1965, 
1966,1967,1969. 
52. Tripathi, R.P., Some Aspects of Muslim Administration, pp. 255-56. 
44 
53. Ain-i-Akbari records figures in bigha-i-Ilahi. The sources for the reign of 
Shahjahan and Aurangzeb mention the area figures in bigha-idaffari. Bigha-i-
daftari was two third of bigha-i-Ilahi. 
54. According to the calculation of Irfan Habib, the measured area (i.e. Arazi 
which included the cultivated, uncultivated and waste land) of the Sarkars of 
Budaun and Sambhal was 5628 and 5585 sq.miles respectively and the 
revenue rates in the dastar circles of Budaun and Sambhal were 50 and 55 
dams respectively. 
55. Abul Fazl has given the revenue rates for each crop in the sarkar of Budaun 
and dastur circle of Sambhal, Lakhnor and Chandpur, Ain, Vol. II, Tr. Jaggret, 
pp. 114-17. 
56. Mukhlis, Safamama, pp. 37 and 45. Irfan Habib, An Atlas of Mughal Empire, 
p. 33. 
57. Dastur al Amal-I-Navi Sandgi F. 182 a-b and Dastur-al-Amal-I-A'Langiri, F. 
36b Cf Irfan Habib, The Agrarian System of Mughal India, p. 46. 
58. Kazim,Vol. l,p.l 69. 
59. Muhammad Sakh, Amal-i-Sulch, Vol. Ill, p. 476. 
60. Ibid., p. 483. 
61. Sabihuddin Khalil, Tarikh-I-Shahjahanpur, p. 12. 
62. Ibid., p. 13. 
63. Abbas Sarwani, F. 82 ab. 
64. Muntakhab ul Lubab, Cf Elliot, History of India, Vol. VII, p. 460. 
65. Ibid., p. 469. 
66. Tarikh-I-Hindi of Rustam Ali of Elliot and Dowson, History of India, Vol. 
VII, p. 460. 
67. Rohillas were the Afghans of various tribes who had came to India from Roh 
(Mountain) in Afghanistan in search of service. During the troublous days of 
the later Mughal empire, they settled in large numbers in Katehr being 
generally engaged as mercurise in the service of local Cheiftains Ali 
45 
Mohammad attracted thousands of free hooters of his standard and has 
become a person of much prominence. 
68. Baker, J.N.L. (1928). Notes on the Natural Regions of Indian, Geography, 
Vol. 14. 
69. Stamp, L.D. (1959). Area - A Regional and Economic Geography, London, 
Methuch and Co. Ltd. 
70. Spate, O.H.K. (1954). India and Pakistan : A General and Regional 
Geography, London, Methuen and Co. Ltd. 
71. Singh, R.L. (1955). Evolution of Settlements in the Middle Ganga Valley, 
MG.J.7.,Vol. 6,pp. 159-60. 
72. AH, S.M. (1966). The Geography ofPuranas, Publishing House, New Delhi. 
73. Panikkar, K.M. (1959). Geographical Factors in Indian History, Bharatiya 
• Vidya Bhawan, Bombay. 
Chapter 2 
LAND USE AND CROPPING PATTERN IN ROHILKHAND 
Landuse is a function of four variables - land, water, air and man. Each plays 
its own role in composing in life history and constitutes its body, water runs through 
its veins, air gives it oxygen and man act as a dynamic actor to reflect its types, 
pattern and distribution.' Land varies in altitudes, forms and expressions. Man has 
played his part on land to portray the different phases of his ties with it. 
After the industrial revolution landuse become complex and the methods and 
technology have also changed. Man has been using the land from one primary use to 
another general use. Man has cleared the forest for shifting cultivation. Land is also 
being used for large scale farming, small scale farming, intensive farming, fired 
farming, dry farming etc. 
Man has used the land for one crop or another is a minor landuse pattern but to 
use each plot of land to obtain optimum yields. Man has learnt the use of grasslands, 
semi-arid and arid lands for his own advantages by applying improved methodology. 
The key to the most important aspect of landuse lies in the relation of population to 
land. There is little doubt that efficient use of land depends as much upon the capacity 
of man to treat the land and manage it, as upon the systems of farming, systems of 
tenures and size of farms. The level of production or the efficiency in the use of land 
is depends upon the nature of institutions and institutional framework within which 
the production fiinction is carried on by the farmer. 
A. Land Utilization 
The land of any country is used for a multitude of activities. Landuse includes 
everything for which the land is used. But when we use the land we examine the 
overuse, under use, and misuse, which assist to make a comprehensive study to 
landuse.^ 
Landuse in a region is affected by certain physical factors, hours of sunshine, 
rainfall and its pattern of distribution, topography, drainage pattern, type and 
characteristics of soils and humus content. Apart from these physical factors, there are 
some socio-economic factors like distribution and density of population, employment 
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status, literacy rate, human settlements in relation to market centers and transportation 
lines. 
Table 2.1 
Land use Pattern in Rohilkhand - A Trend of Progress (000 ha.) 
Category 
Total Reporting Area 
Forest land 
Barren and cultivated 
land 
Land under non-
agricultural uses 
Culturable waste land 
Permanent Pasture and 
Grazing land 
Miscellaneous trees 
crops and groves 
Current fallow land 
Other fallow land 
Net sown area 
Area sown more than 
once 
Total cropped area 
1985-90 
3052.25 
176.26 (5.78) 
71.85(2.35) 
275.75 (9.03) 
37.00(1.21) 
4.54(0.15) 
28.81 (0.94) 
94.22 (3.09) 
50.04(1.64) 
2313.75(75.80) 
1136.14(37.22) 
3449.89 
1991-96 
3055.63 
162.40(5.32) 
66.82(2.19) 
289.86 (9.49) 
32.92(1.08) 
4.33 (0.14) 
32.08(1.05) 
87.55 (2.87) 
49.77(1.62) 
2329.90 (76.24) 
1304.22(42.68) 
3634.12 
1997-2002 
2833.53 
151.22(5.34) 
57.86 (2.04) 
278.93 (9.85) 
23.51 (0.82) 
3.21(0.11) 
26.32 (0.93) 
60.16(2.12) 
38.16(1.35) 
2194.17(77.44) 
1309.27(46.21) 
3503.44 
Note: Figures in parentheses refer to the percentages computed from the total 
reporting area. 
Source : Directorate of Agriculture, Lucknow, U.P. 
Land use study attempts to analyse how the land is put to various uses in 
different socio-economic and environmental settings and to put land for better 
utilization based on new technology without any kind of environmental degradation. 
The landuse planning is, thus, needed in accordance with the changing needs of 
population.'* Study of statistical data pertaining to different landuse categories gives 
an idea of changes in land use pattern in the Rohilkhand plain over a period of time. 
48 
The relevant data showing landuse pattern for every quinquennial (1985-90, 1991-96, 
1997-2002) are presented in Tables 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7, 2.8 and 2.9. 
Landuse records in Rohilkhand plain are maintained and classified under the 
following major categories: (i) total reporting area, (ii) forest, (iii) barren and 
uncultivated land, (iv) land under non-agricultural uses; (v) culturable waste land; (vi) 
permanent pastures; (vii) miscellaneous tree crops and groves; (viii) current fallow 
lands, (ix) others fallow lands; (x) net sovm area; (xi) area sown more than onces; 
(xii) total cropped area. 
All the uses of land can be classified into two broad categories, viz., arable 
and non-arable land. The landuse categories of net sown area, current fallow, other 
fallow, miscellaneous trees and groves can be classified under the arable category. 
Whereas, the landuse category of culturable waste land, barren lands, permanent 
pastures, land put to non-agricultural uses are grouped in non-arable land category. 
1, Total Reporting Area : The total reporting area in Rohilkhand plain for land 
utilization purposes was estimated 3,052 thousand ha. in 1985-90 which slightly 
increased to 3,055 in 1991-96 and declined to 2,833 ha in 1997-2002. In Bareilly 
district, the total area for land utilization was 407 thousand ha in 1985-90 and 
remained unchanged during 1991-96 and 1997-2002. Whereas the total area of 
Budaun district was 520 thousand ha. in 1985-90 and it remain constant in 1991-96 
and 1997-2002. For Shahjahanpur district the total reporting area was 457 thousand 
ha. during 1985-90 which remained unchanged in 1991-96, but it decreased to 448 
thousand ha. during 1997-2002. In the district of Pilibhit, the total reporting area for 
landuse estimated 349 thousand ha. in 1985-90 which increased to 353 thousand ha. 
during 1991-96 and again increased 357 thousand ha. in 1997-2002. The total 
reporting area of Bijnor district was 487 thousand ha. during 1985-90, which reduced 
to 448 thousand ha. during 1991-96 and further increased to 465 thousand ha. in 
1997-2002. The total area available for land utilization purpose was 594 thousand ha. 
in 1985-90 which slightly increased to 596 thousand ha. during 1991-96, but the total 
reporting area of Moradabad district dropped to 366 thousand ha. in 1997-2002 which 
perhaps has been due to the creation of new district of J.P. Nagar in which some area 
was taken from Moradabad district. In the district of Rampur, the total reporting area 
for landuse was 335 thousand ha. in 1985-90, which registered a slight increase of 
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being 236 thousand ha. during 1991-96, and further decreased to 235 thousand ha. 
during 1997-2002. 
• Table 2.2 
Landuse Pattern in Bareilly District - A Trend of Progress (000 ha.) 
Category 
Total Reporting Area 
Forest land 
Barren and cultivated 
land 
Land under non-
agricultural uses 
Culturable waste land 
Permanent Pasture and 
Grazing land 
Miscellaneous trees 
crops and groves 
Current fallow land 
Other fallow land 
Net sown area 
Area sown more than 
once 
Total cropped area 
1985-90 
407.51 
0.27 (0.07) 
12.95(3.18) 
42.98 (10.55) 
3.73 (0.92) 
0.41 (0.10) 
2.21 (0.54) 
10.04(2.46) 
6.41 (1.57) 
328.53 (80.62) 
160.96(39.50) 
489.49 
1991-96 
407.53 
0.31(0.08) 
11.51 (2.82) 
45.96(11.29) 
3.39(0.83) 
0.44(0.11) 
2.64 (0.65) 
8.62(2.12) 
7.02(1.73) 
327.43 (80.36) 
177.69(43.60) 
505.12 
1997-2002 
407.50 
0.24 (0.06) 
10.76(2.64) 
48.77(11.97) 
2.50(0.61) 
0.69(0.17) 
2.25 (0.55) 
7.15(1.76) 
4.95(1.21) 
330.01 (80.99) 
194.13(47.64) 
524.14 
Note : Figures in parentheses refer to the percentages computed from the total 
reporting area. 
Source : Directorate of Agriculture, Lucknow, U.P. i | •' 
2. Forest Lands : Forest lands include all lands classed under forest or administered 
as forests under any legal enactment dealing with forest whether state owned or 
private. If any portion of such land is not actually wooded but put to some agricultural 
uses, that portion of land is included under the appropriate title of cultivated or 
uncultivated land.^  About 5.78 per cent of the total reporting area of the Rohilkhand 
plain was categorized as forest lands in 1985-90 which slightly declined to 5.32 per 
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cent during 1991-96. During 1997-2002 the forests covered area 5.34 per cent in 
Rohilkhand plain. 
Table 2.3 
Land use Pattern in Budaun District - A Trend of Progress (000 ha.) 
Category 
Total Reporting Area 
Forest land 
Barren and cultivated 
land 
Land under non-
agricultural uses 
Culturable waste land 
Permanent Pasture and 
Grazing land 
Miscellaneous trees 
crops and groves 
Current fallow land 
Other fallow land 
Net sown area 
Area sown more than 
once 
Total cropped area 
1985-90 
520.61 
6.91(1.33) 
14.56(2.81) 
41.63(7.99) 
7.06(1.37) 
0.88(0.17) 
10.12(1.95) 
26.75(5.14) 
15.97(3.07) 
396.41 (76.15) 
183.01 (35.15) 
579.42 
1991-96 
520.42 
6.90(1.33) 
12.43 (2.39) 
42.45(8.11) 
7.07(1.36) 
1.03(0.20) 
8.92(1.71) 
20.60 (3.95) 
17.01 (3.27) 
404.23 (77.68) 
299.06 (57.47) 
703.29 
1997-2002 
520.04 
6.90(1.32) 
10.82(2.08) 
42.73 (8.21) 
6.50(1.25) 
0.42 (0.08) 
7.19(1.37) 
16.62(3.19) 
16.45 (3.16) 
412.67 (79.35) 
249.93 (48.05) 
662.60 
Note; Figures in parentheses refer to the percentages computed from the total 
reporting area. 
Source : Directorate of Agriculture, Lucknow, U.P. 
The extent of forest lands very in different districts of Rohilkhand plain 
ranging from 0.07 per cent during 1985-90 and 0.08 per cent in 1991-96 which further 
dropped to 0.06 per cent in Bareilly district. The process of urbanization and 
industrialization and in increase in population are some of the factors responsible for 
very low concentration of forest cover in Bareilly district. In the Budaun district, the 
area under forests was 1.33 per cent of the total reporting area in 1985-90 which 
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remained unchanged during 1991-96 and slightly declined to 1.32 per cent in 1997-
2002. 
Table 2.4 
Land use Pattern in Shahjahanpur District - A Trend of Progress (000 ha.) 
Category 
Total Reporting Area 
Forest land 
Barren and cultivated 
land 
Land under non-
agricultural uses 
Culturable waste land 
Permanent Pasture and 
Grazing land 
Miscellaneous trees 
crops and groves 
Current fallow land 
Other fallow land 
Net sown area 
Area sown more than 
once 
Total cropped area 
1985-90 
457.44 
10.58(2.31) 
10.62 (2.32) 
38.58 (8.43) 
6.67(1.46) 
1.36(0.30) 
5.70(1.25) 
22.13(4.84) 
11.22(2.45) 
350.59 (76.64) 
164.16(35.87) 
514.75 
1991-96 
457.46 
10.55 (2.30) 
8.19(1.79) 
39.11(8.55) 
5.48(1.19) 
1.22(0.27) 
5.78(1.26) 
18.28(3.99) 
10.81 (2.36) 
358.03 (78.27) 
181.03(39.57) 
539.06 
1997-2002 
448.60 
10.29(2.29) 
7.16(1.60) 
39.13(8.72) 
4.53(1.00) 
0.97 (0.22) 
5.20(1.16) 
17.26(3.85) 
8.15(1.82) 
357.19(79.61) 
223.40 (49.50) 
580.59 
Note : Figures in parentheses refer to the percentages computed from the total 
reporting area. 
Source : Directorate of Agriculture, Lucknow, U.P. 
In the district of Shahjahanpur forests covered 2.31 per cent during 1985-90, 
which slightly dropped to 2.30 and 2.29 per cent during 1919-96 and 1997-2002 
respectively. Area under forest cover in Pilibhit district was 22.52 per cent during 
1985-90, which decreased to 22.34 per cent in 1991-96, and show a slight increase of 
22.45 per cent in 1997-2002. 
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In the district of Bijnor forest lands covered 12.56 per cent of the total 
reporting area in 1985-90 which dropped sharply to 9.73 per cent and 9.65 per cent 
during 1991-96 and 1997-2002 respectively. More and more areas brought in the 
cultivation of sugarcane, wheat and rice may be the major cause of shrinking of forest 
cover. 
The forested areas in Moradabad district were reported as 2 per cent during 
1985-90 which slightly declined to 1.99 per cent in 1991-96 and further dropped to 
0.04 per cent in 1997-2002 due to the fact that most of the forested areas transferred 
to newly created district namely, J.P. Nagar. The district of Rampur was having a 
forest cover area 2.80 per cent in 1985-90 which dropped to 2.79 per cent in 1991-96 
and again increased to 2.80 per cent in 1997-2002. 
3. Barren and Uncutlivated Lands This category includes such lands which are 
practically useless or unproductive and virtually unfit for cultivation. These areas are 
covered by sandy soils. In the Rohilkhand plain 2.35 per cent of the total reporting 
area was classified as barren and uncultivated land during 1985-90, which dropped to 
7.19 and 2.04 per cent in 1991-96 and 1999-2002 respectively. When we analyse this 
category of land at district level, it is seen that Bareilly district was having 3.18 per 
cent of the total reporting area classified as barren and uncultivated land in 1985-90. 
This area reduced to 2.82 per cent during 1991-96, and 2.64 per cent in 1997-2002. 
Expansion of industries and development of infrastructural facilities may be the 
factors for continuous decline in barren and uncultivated lands. In the district of 
Budaun, 2.81 per cent of the total reporting area was classified as barren and 
uncultivated lands during 1985-90, which dropped to 2.39 and 2.08 per cent during 
1991-96 and 1997-2002 respectively. 
In Shahjahanpur district the percentage of barren and imcultivated land was 
2.32 per cent of the total reporting area in 1985-90. It declined to 1.79 per cent diuing 
1991-96 and 1.60 per cent in 1997-2002. In Pilibhit district barren and uncultivated 
lands occupied 1.39 per cent of the total reporting area in 1985-90 which increased to 
1.74 and 2.09 per cent during 1991-96 and 1997-2002 respectively. This district 
shows on increasing trend in this category of land utilization due to excessive salinity 
and alkalinity of the soils, which must be checked immediately. The district of Bijnor 
also shows an increasing trend of land under this category. During 1985-90 the total 
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area under barren and uncultivated land was 1.74 per cent which increased to 1.88 per 
cent in 1991-96 and 2.07 per cent in 1997-2002. In the district of Moradabad there 
was 2.25 per cent of the total reporting area classed as barren and uncultivated land 
during 1985-90 which dropped to 2.15 and 1.17 per cent during 1991-96 and 1997-
2002 respectively. The sharp decline in between 1991-96 and 1997-2002 was due to 
the separation of the district of J.P. Nagar from Moradabad because most of barren 
and uncultivated land transferred to J.P. Nagar. In the district of Rampur 2.99 per cent 
area of the total reporting area was under this category in 1985-90 which dropped to 
2.80 per cent during 1991-96 and further increased to 3.04 per cent in 1997-2002. 
Table 2.5 
Land use Pattern in Pilibhit District - A Trend of Progress (000 ha.) 
Category 
Total Reporting Area 
Forest land 
Barren and cultivated 
land 
Land under non-
agricultural uses 
Culturable waste land 
Permanent Pasture and 
Grazing land 
Miscellaneous trees 
crops and groves 
Current fallow land 
Other fallow land 
Net sown area 
Area sown more than 
once 
Total cropped area 
1985-90 
349.59 
78.48 (22.52) 
4.85(1.39) 
29.50 (8.44) 
6.19(1.77) 
0.26 (0.07) 
2.33 (0.67) 
5.66(1.62) 
3.84(1.10) 
218.22(62.42) 
138.29 (39.56) 
356.51 
1991-96 
353.23 
78.91 (22.34) 
6.15(1.74) 
34.44 (9.75) 
5.84(1.65) 
0.25 (0.07) 
2.29 (0.65) 
3.99 (0.96) 
2.64 (0.70) 
219.32(62.08) 
148.81 (42.13) 
368.13 
1997-2002 
357.27 
80.20 (22.45) 
7.45 (2.09) 
36.27(10.15) 
4.14(1.16) 
0.31 (0.09) 
2.59 (0.72) 
2.33 (0.65) 
1.97(0.55) 
222.28 (62.21) 
144.91 (40.56) 
367.19 
Note: Figures in parentheses refer to the percentages computed from the total 
reporting area. 
Source : Directorate of Agriculture, Lucknow, U.P. 
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4. Land Under Non-Agricultural Uses This category includes such areas as roads, 
canals, railways or underwater e.g., rivers and ponds and other lands put to uses other 
than agriculture. In the Rohilkhand plain as a whole 9.03 per cent of the total 
reporting area put under this category of land utilization during 1985-90 which 
increased to 9.49 per cent during 1991-96 and 9.85 per cent in 1997-2002. In the 
district of Bareilly, 10.55 per cent of the total reporting area was classified as land 
under non-agricultural uses during 1985-90 which increased to 11.29 and 11.97 per 
cent during 1991-96 and 1997-2002 respectively. About 8 per cent of the total 
reporting area of the Budaun district was under this category of land utilization in 
1985-90 which increased to 8.11 per cent in 1991-96 and 8.21 per cent during 1997-
2002. 
The total area under this category was 8.43 per cent in 1985-90 in the 
Shahjahanpur district which increased to 8.55 per cent in 1991-96 and 8.72 per cent 
during 1997-2002. In the district of Pilibhit 8.44 per cent of the total reporting area 
was classified as land under non-agricultural uses in 1985-90 which increased to 9.75 
and 10.15 per cent during 1991-96 and 1997-2002 respectively. In the Bijnor district 
10.66 per cent of the total reporting area was under this category in 1985-90 which 
increased to 10.84 per cent in 1991-96 and 11.00 per cent in 1997-2002. In the district 
of Moradabad 7.96 per cent of the total reporting area was classified as land under 
non-agricultural uses which increased to 8.58 per cent in 1991-96 and 9.97 per cent 
during 1997-2002. 10.09 per cent of the total reporting area of Rampur district was 
classified under this category during 1985-90 which increased to 10.50 and 11.07 peer 
cent during 1991-96 and 1997-2002 respectively. 
All the districts of Rohilkhand plain have registered a considerable increase in 
this category of land utilization due to ever increasing population which has lead to 
industrialization and urbanization. 
5. Culturable Waste Lands Crops could be grown on such lands but at present lying 
unused due to number of reasons, viz., encroachment by floods, erosion by different 
agents, poor drainage, scarcity of water, distance fi-om the settlement sites, danger 
from the vkdld animals are some of the aspects leading to the non-use of land put in 
this category. Culturable waste could be brought tmder farming if suitable steps for 
reclaiming them are taken. 
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In the Rohilkhand plain 1.21 per cent of thi total reporting area w^S-uAder this 
category of land utilization during 1985-90 which droppedjo 1.08 perjc^nt^ 1991-96 
and 0.82 per cent during 1997-2002. In the Bareilly districti);_92_lte£jcfent of the total 
reporting area was under culturable waste land in 1985-90 which dropped to 0.83 per 
cent in 1991-96 and again 0.61 during 1997-2002. In the district of Budaun 1.37 per 
cent area was under this category during 1985-90 which registered a slight decrease of 
0.01 per cent in 1991-96 and attained 1.36 per cent of the total reporting area and 
again in 1997-202 it decreased to 1.25 per cent of the total reporting area. In the 
district of Shahjahanpur about 1.46 per cent of the total reporting area was categorized 
as culturable waste land in 1985-90 which dropped to 1.19 per cent during 1991-96 
and 1.00 per cent in 1997-2002. 
In the district of Pilibhit, 1.77 per cent of the total reporting area was under 
this category of land utilization in 1985-90 which fell to 1.65 and 1.16 per cent during 
1991-96 and 1997-2002 respectively. In the Bijnor district 0.91 per cent of the total 
reporting area was under this category in 1985-90 which dropped slightly to 0.90 per 
cent in 1991-96 and remained constant in 1997-2002. In the district of Moradabad 
1.26 per cent of the total reporting area was classified as culturable waste land in 
1985-90 which dropped to 1.01 and 0.46 per cent during 1991-96 and 1997-2002 
respectively. The total amount of land under this category was 0.45 per cent in the 
Rampur district during 1985-90 which dropped to 0.28 per cent in 1991-96 and 0.10 
per cent during 1997-2002. All districts in the Rohilkhand plain registered a sharp 
decline in this category of land utilization because most of the area brought under 
farming due to reclamation measures. 
Permanent Pasture and Grazing Lands Lands reserved for pasture cover all 
grazing grounds including permanent pastures, village common and grazing lands. 
The concentration of this category of land utilization is very low throughout whole of 
the Rohilkhand plain. It was 0.15 per cent, 0.14 per cent and 0.11 per cent during 
1985-90, 1991-96 and 1997-2002 respectively. In the Bareilly district 0.41 per cent of 
the total reporting area was under this category during 1985-90 which dropped to 0.11 
per cent during 1991-96 and again increased to 0.17 per cent during 1997-2002. 0.17 
per cent of the total reporting area was categorized under permanent pastures and 
grazing lands in the district of Budaun during 1985-90, which increased to 0.20 per 
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cent in 1991-96 and again decreased to 0.08 per cent in 1997-2002. In the district of 
Shahjahanpur 0.30 per cent of the total reporting area was under this category during 
1985-90 which dropped to 0.27 per cent in 1991-96 and 0.22 per cent during 1997-
2002. In the Pilibhit district 0.07, 0.08 and 0.09 per cent of the total reporting area 
was under this category during 1985-90, 1991-96 and 1997-2002 respectively. 
Table 2.6 
Land use Pattern in Bijnor District - A Trend of Progress (000 ha.) 
Category 
Total Reporting Area 
Forest land 
Barren and cultivated 
land 
Land under non-
agricultural uses 
Culturable waste land 
Permanent Pasture and 
Grazing land 
Miscellaneous trees 
crops and groves 
Current fallow land 
Other fallow land 
Net sown zirea 
Area sovm more than 
once 
Total cropped area 
1985-90 
487.60 
61.25(12.56) 
8.48(1.74) 
51.98(10.66) 
4.45 (0.91) 
0.70(0.14) 
3.42 (0.70) 
12.35 (2.53) 
3.53 (0.72) 
341.43(70.02) 
113.10(23.20) 
454.53 
1991-96 
448.75 
47.19(9.72) 
9.12(1.88) 
52.48(10.84) 
4.35 (0.90) 
0.59(0.12) 
4.62 (0.95) 
22.63 (4.67) 
3.90(0.80) 
339.87(70.11) 
113.65(25.33) 
453.52 
1997-2002 
465.12 
44.85 (9.65) 
9.65 (2.07) 
52.48(11.00) 
3.45 (0.90) 
0.44 (0.09) 
5.70(1.23) 
6.88(1.48) 
3.20 (0.69) 
339.80 (73.05) 
109.83 (23.61) 
449.63 
Note: Figures in parentheses refer to the percentages computed from the total 
reporting area. 
Source : Directorate of Agriculture, Lucknow, U.P. 
In the district of Bijnor 0.14 per cent of the total reporting area was under this 
category in 1985-90 which dropped to 0.12 per cent during 1991-96 and 0.09 per cent 
in 1997-2002. In Moradabad district it was 0.15, 0.13 and 0.10 per cent of the total 
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reporting area under this category during 1985-90, 1991-96 and 1997-2002 
respectively. In the district of Rampur 0.05 per cent of the total reporting area was 
under permanent pastures and grazing lands in 1985-90 which dropped to 0.04 per 
cent in 1991-96 and 0.03 per cent during 1997-2002. 
Table 2,7 
Land use Pattern in Moradabad - A Trend of Progress (000 ha.) 
Category 
Total Reporting Area 
Forest land 
Barren and cultivated 
land 
Land under non-
agricultural uses 
Culturable waste land 
Permanent Pasture and 
Grazing land 
Miscellaneous trees 
crops and groves 
Current fallow land 
Other fallow land 
Net sown area 
Area sown more than 
once 
Total cropped area 
1985-90 
594.11 
11.90(2.00) 
13.25(2.25) 
47.31 (7.96) 
7.50(1.26) 
0.91 (0.15) 
4.20(0.71) 
14.10(2.37) 
7.19(1.22) 
487.64 (82.08) 
252.75 (42.54) 
740.39 
1991-96 
596.14 
11.92(1.99) 
12.79(2.15) 
50.78 (8.53) 
5.99(1.01) 
0.78(0.13) 
6.76(1.14) 
11.38(1.92) 
7.22(1.21) 
487.53(81.79) 
280.35 (47.02) 
767.53 
1997-2002 
366.11 
0.14(0.04) 
4.27(1.17) 
36.50 (9.97) 
1.68(0.46) 
0.37(0.10) 
2.36 (0.65) 
7.56 (2.06) 
2.65 (0.72) 
310.68(84.85) 
208.19(56.86) 
518.87 
Note : Figures in parentheses refer to the percentages computed from the total 
reporting area. 
Source : Directorate of Agriculture, Lucknow, U.P. 
7. Miscellaneous Tree Crops and Groves Land under miscellaneous tree crops and 
groves include all cultivable land which is not included under net sown area but is put 
to some other agricultural uses. Land under Casuarina trees, thatching grass, bamboo 
bushes and other groves for fuels etc., which are not included under orchards are 
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classed under this category. The area under this category in the whole Rohilkhand 
plain is not very significant. It was 0.94,1.05 and 0.93 per cent during 1985-90,1991-
96 and 1997-2002 respectively. 
In the district of Bareilly 0.54 per cent of the total reporting area was under 
this category during 1985-90 which increased to 0.65 per cent in 1991-96 and dropped 
to 0.55 per cent during 1997-2002. About 1.95 per cent of the total reporting area of 
Budaun district was classified under this category of land utilization during 1985-90 
which dropped to 1.71 per cent in 1991-96 and further dropped to 1.37 per cent in 
1997-2002. In the district of Shahjahanpur 1.25 per cent of the total reporting area 
classified as miscellaneous tree crops and groves during 1985-90 which slightly 
increased to 1.26 per cent in 1991-96 and dropped to 1.16 per cent in 1997-2002. 
District Pilibhit has 0.67, 0.65 and 0.72 per cent during 1985-90, 1991-96 and 
1997-2002 respectively. In the district of Bijnor 0.70 per cent of the total reporting 
area was classified under this category of land utilization during 1985-90 which 
increased to 0.95 and 1.23 per cent during 1991-96 and 1997-2002 respectively. 0.71, 
1.14 and 0.65 per cent of the total reporting area of Moradabad district was classified 
under this category during 1985-90, 1991-96 and 1997-2002 respectively. In the 
district of Rampur 0.39 per cent of the total reporting area was under this category 
during 1985-90 which increased to 0.46 per cent in 1991-96 and dropped to 0.35 per 
cent during 1997-2002. 
Current Fallow Lands Though this is a part of cultivated land, but it differs from 
net sown area in the sense that at the time of reporting the area covered by this class 
was reported without the cultivation of crops, although it was brought under 
cultivation during previous agricultural season. In the Rohilkhand plain as a whole 
7.09 per cent of the total reporting area was under current fallow lands in 1985-90 
which dropped to 2.87 per cent during 1991-96 and further 2.02 per cent in 1997-
2002. In Bareilly district 2.46 per cent of the total reporting area was under current 
fallow lands during 1985-90 which dropped to 2.12 and 1.76 per cent in 1991-96 and 
1997-2002. In Budaun district 5.14, 3.95 and 3.19 per cent area was under this 
category during 1985-90, 1991-96 and 1997-2002 respectively. The Shahjahanpur 
district had 4.84 per cent of area under this category in 1985-90 which dropped to 
3.44 and 3.85 per cent in 1991-96 and 1997-2002. Nearly 1.62, 0.96 and 0.65 per cent 
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of the total reporting area of the PiHbhit district was lander ciarrent fallow land in 
1985-90, 1991-96 and 1997-2002 respectively. 
Table 2.8 
Land use Pattern in Rampur District - A Trend of Progress (000 ha.) 
Category 
Total Reporting Area 
Forest land 
Barren and cultivated 
land 
Land under non-
agricultural uses 
Culturable waste land 
Permanent Pasture and 
Grazing land 
Miscellaneous trees 
crops and groves 
Current fallow land 
Other fallow land 
Net sown area 
Area sown more than 
once 
Total cropped area 
1985-90 
235.40 
6.61 (2.80) 
7.04 (2.99) 
23.75 (10.09) 
1.07(0.45) 
0.12 (0.05) 
0.91 (0.39) 
3.19(1.36) 
1.90(0.80) 
190.93(81.11) 
123.88(52.63) 
314.81 
1991-96 
236.10 
6.61 (2.79) 
6.62 (2.80) 
24.80(10.50) 
0.65 (0.28) 
0.10(0.04) 
1.08(0.46) 
2.66(1.13) 
1.18(0.50) 
192.50(81.53) 
141.27(59.83) 
333.77 
1997-2002 
235.71 
6.61 (2.80) 
7.16(3.04) 
26.10(11.07) 
0.24(0.10) 
0.08 (0.03) 
0.83 (0.35) 
1.44(0.61) 
0.39(0.16) 
193.02(81.88) 
162.35 (68.87) 
355.37 
Note : Figures in parentheses refer to the percentages computed from the total 
reporting area. 
Source : Directorate of Agriculture, Lucknow, U.P. 
In the district of Bijnor 2.53 per cent of the total reporting area was under this 
category of land utilization which increased to 4.67 per cent in 1991-96 and dropped 
to 1.48 per cent in 1997-2002. In Moradabad district it was 2.37, 1.92 and 2.06 per 
cent of the total reporting area was current fallow lands in 1985-90, 1991-96 and 
1997-2002. In the district of Rampur 1.36 per cent area was under this category in 
1985-90 which dropped to 1.31 and 0.61 per cent in 1991-96 and 1997-2002 
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respectively. In the Rohilkhand plain cropping and land as fallow is generally 
practiced alternatively so that in the typical sandy soil areas, a fraction of arable land 
is actually given to crops while rest may be referred as either current fallows or other 
fallows. 
Other Fallow Lands This category of land differs from current fallow lands in the 
sense that it has remained uncultivated since the last five years, and it crosses more 
than five years it will be treated as barren and uncultivated land. In the Rohilkhand 
plain 1.64 per cent of the total reporting area was under this category of land 
utilization in 1985-90 which dropped to 1.62 per cent in 1991-96 and 1.35 per cent in 
1997-2002. In the Bareilly district 1.57 per cent area was xmder this category in 1985-
90 which increased to 1.73 per cent in 1991-96 and dropped to 1.31 per cent during 
1997-2002. 3.07, 3.27 and 3.16 per cent of the total reporting area of the Budaun 
district was under this category during 1985-90, 1991-96 and 1997-2002 respectively. 
In the district of Shahjahanpur 2.45 per cent of the total reporting area was under this 
category during 1985-90 which dropped to 2.36 per cent in 1991-96 and 1.82 per cent 
in 1997-2002. 
In Pilibhit district 1.10, 0.70 and 0.55 per cent of the total reporting area under 
other fallow land during 1985-90, 1991-96 and in 1997-2002 respectively. In Bijnor 
district 0.72 per cent of the total reporting area was under this category in 1985-90 
which increased to 0.80 per cent in 1991-96 and dropped to 0.69 per cent in 1997-
2002. 1.22, 1.21 and 0.72 per cent of the total area of Moradabad district was under 
this category during 1985-90,1991-96 and 1997-2002 respectively. In Rampur district 
0.80 per cent of the total reporting area was under this category in 1985-90 which 
dropped to 0.50 and 0.16 per cent in 1991-96 and 1997-2002. 
Net Sown Area This category of landuse shows the extent of cultivated area or sown 
area during a year. Soil characteristics are the main factors of variation in the 
distribution of cultivated area in the Rohilkhand plain. The total concentration of net 
sovm area in the Rohilkhand region was 75.80 per cent of the total reported area in 
1985-90 which increased to 76.24 in 1991-96 and 77.44 per cent in 1997-2002. In 
Bareilly district 80.62 per cent of the total reporting area was under net sown area 
during 1985-90 which dropped to 80.36 in 1991-96 and again increased to 80.99 per 
cent during 1997-2002. Nearly 76.15 per cent of the total reporting area of the Budaun 
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district was under this category in 1985-90 which increased to 77.68 per cent during 
1991-96 and again 79.35 per cent in 1997-2002. In the district of Shahjahanpur 76.46 
per cent of the total reporting area was under net sown area in 1985-90 which 
increased to 78.28 per cent in 1991-96 and again increased to 79.61 per cent in 1997-
2002. 62.42, 62.08 and 62.21 per cent of the total reporting area of Pilibhit district 
was under this category during 1985-90, 1991-96 and 1997-2002. In the district of 
Bijnor 70.02 per cent of the total reporting area was under net sown area in 1985-90 
which increased to 70.11 and 73.05 during 1991-96 and 1997-2002 respectively. In 
the Moradabad district 82.08 per cent of the total reporting area was classified as net 
sown area during 1985-90 which dropped to 81.79 per cent in 1991-96 and increased 
to 84.85 during 1997-2002. 81.11, 81.53 and 81.88 per cent of the total reporting area 
of Rampur district was classified under net sown area during 1985-90, 1991-96 and 
1997-2002 respectively. 
Area Sown more than Once When more than one crop is grown on the same field in 
the same year it is classified as area sown more than once. In Rohilkhand plain 37.22 
per cent of the total reporting area was grouped under this category during 1985-90 
which increased to 42.68 per cent in 1991-96 and 46.21 per cent during 1997-2002. In 
Bareilly district 39.50 per cent of the total reporting area was under this category of 
land ufilization during 1985-90 which increased to 43.60 and 47.64 per cent during 
1991-96 and 1997-2002. In the Budaun district 35.15 per cent of the total reporting 
area was under this category of land utilization during 1985-90, which increased to 
57.47 per cent in 1991-96 and dropped to 48.05 per cent in 1997-2002. 35.87, 39.57 
and 49.50 per cent of the total reporting area of the Shahjahanpur district was under 
this category during 1985-90, 1991-96 and 1997-2002 respectively. Pilibhit district 
has 39.56, 42.13 and 40.56 per cent of the total reporting area under this category 
during 1985-90, 1991-96 and 1997-2002 respectively. In the district of Bijnor 23.20 
per cent of the total reporting area was under area sown more than once in 1985-90 
which increased to 25.33 per cent in 1991-96 and dropped to 23.61 per cent in 1997-
2002. In the Moradabad district 42.54,47.02 and 56.86 per cent of the total reporting 
area was under this category during 1985-90, 1991-96 and 1997-2002 respectively. In 
the district of Rampur 52.63 per cent of the total reporting area was under this 
category in 1985-90 which increased to 59.83 and 58.87 per cent during 1991-96 and 
1997-2002. 
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Total Cropped Area Total cropped area is the sum of net sown area and area sown 
more than once, which was 3,449.89 thousand ha. in the Rohilkhand region as a 
whole during 1985-90, which increased to 3,634.12 thousand ha. in 1991-96 and 
dropped to 3,503.44 thousand ha. in 1997-2002. In Bareilly district total cropped area 
was 489.49 thousand ha. in 1985-90 which increased to 505.12 thousand ha. in 1991-
96 and 524.14 thousand ha. in 1997-2002. In the district of Budaun 579.42 thousand 
ha. was total cropped area in 1985-90 which increased to 703.29 thousand ha. during 
1991-96 and dropped to 662.60 thousand ha. in 1997-2002. In the district of 
Shahjahanpur 514.75 thousand ha. area was under this category in 1985-90, which 
increased to 539.06 thousand ha. in 1991-96 and 580.59 thousand ha. in 1997-2002. 
As area of 356.51, 368.13 and 347.19 thousand ha. of the total reporting area of 
Pilibhit district was under this category in 1985-90, 1991-96 and 1997-2002 
respectively. In the district of Bijnor 454.63 thousand ha. of the total reporting area 
was under this category in 1985-90 which dropped to 453.52 thousand ha. and 449.63 
thousand ha. in 1991-96 and 1997-2002 respectively. Moradabad district has 740.39, 
767.53 and 518.87 thousand ha. under this category during 1985-90, 1991-96 and 
1997-2002. In the district of Rampur 314.81 thousand ha. of the total reporting area 
was under this category in 1985-90 which increased to 333.77 and 355.37 thousand ha 
during 1991-96 and 1997-2002. 
B. Cropping Intensity 
The pattern of crop concentration reveals the intensity of any crop in given 
region at a point of time. It refers to the number of crops grown in an area during a 
particular year. It is the extent to which the net sovm area is recropped or resown.^ 
Cropping intensity is the magnitude of gross cropped area to that of net cropped area. 
The percentage of net sown area to that of total cropped area gives an ideal index to 
ascertain the cropping intensity, and it is a measure of agricultural efficiency. The 
objective of the study of crop concentration patterns is mainly to differentiate the 
areas of high and low density of individual crop in the different parts of the region. 
The designation of an area into wheat or rice region, for instance, conceals the degree 
of its density of cultivation. This is a significant aspect of agricultural geography, has 
been engaging the attention of geographers and agricultural land use planners. 
Therefore, cropping intensity refers the number of crops raised on an arable land 
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during the agricultural year. For instance, if one crop is grown in a field in a year, the 
index of intensity of cropping is assumed to be 100 per cent, meaning thereby a 
monoculture cropping if two crops in a year are grown, the index will be 200 per cent 
denoting as double cropped, and if, three crops in a year are cultivated, it is 
considered a multiple cropping. Therefore, higher the cropping index value will be the 
higher the agricultural landuse efficiency and consequently lower the percentage of 
fallow land. 
For the demarcation of cropping intensity a number of statistical techniques 
have been evolved and applied to different areas. One of such techniques adopted by 
the Directorate of Agriculture, Government of India' is as fallows: 
Eaij / Nj 
Cropping Intensity = / x 100 
Saij / No 
where, 
aij = area under the ith crop in the jth year 
aio = area under the ith crop in the base year 
Nj = net area sown in the jth year 
No - net area sown in the base year 
Shafi (2006)^ pointed out that intensity of cropping refers mainly to the 
applications of inputs, assured irrigation, high doses of fertilizers including green 
manuring and application of insecticides and pesticides. Intensity of cropping depends 
on a number of factors: (a) the land should be level and fertile, (b) good quality of 
seeds particularly HYV of seeds should be available, (c) assured supply of water, (d) 
measures to save the crops from pets and (e) facility for complete or partial 
marketability. He suggested a formula to determine the cropping intensity. It is given 
below. 
Z area of n crops in the particular year cultivated area in the particular year 
- _—^xlOO 
S area of nth crop in the base year cultivated area in the base year 
In order to determine the regional character of crop concentration in India, 
Bhatia, applied the location quotient method.' The author applied the location 
quotient technique to analyse the patterns of crop concentration in Uttar Pradesh.'° 
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The regional character of crop distribution was investigated quantitatively and the 
regional dominance of crop was determined, first by comparing the proportion of 
sown area under different crops and ranking them, and secondly, by relating the crop 
density in each of the component areal units of the state to the corresponding density 
of the province as a whole. The latter approach makes it possible to measure the 
regional concentration of crops objectivity and differentiate areas that have some 
significance with regard to the crop distribution within the region. 
The location quotient method adopted by Bhatia for the crop concentration in 
a selected area in India is given below : 
Index for determining • 
concentration of crop 
Areaofcropinan 
area unit 
Total cropped area 
in the unit 
Areaofcropinthe 
entire region 
Area ofall crops in 
the entire region 
Singh (1976)" measured the crop concentration index for the state of Haryana 
as follows : 
Cj= xlOO 
Par 
Where, 
Ci = Crop concentration index 
Pae = Percentage of the crop 'a' to the total harvested area in an 
enumeration unit, and 
Par = Percentage of the crop 'a' to the total harvested area in the entire 
region 
Mohammad and Sharma (1999) have measured the cropping intensity in Iran 
using the following formula: 
GcA-NcA 
Ci = ( l + ^)xlOO 
Where, 
VCA 
Ci = Cropping intensity 
GCA = gross cropped area 
VCA = net cropped area 
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ROHILKHAND REGION 
CROPPING INTENSITY 
1985-1990 
Fig.2.1 
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ROHILKHAND REGION 
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The main advantage of the study lies in the fact that it enables to understand 
the areas of specialization of different crops grown in a region at a given point of 
time. The continuous cultivation of a specific crop in a unit or region, however, leads 
to progressive reduction in yield, and therefore, rotation of crops with diverse choice, 
permissible under the environmental conditions, need to be grown for profitable 
agricultural returns. 
In Rohilkhand plain, cropping intensity has been computed for the period from 
1985-2002, by dividing the entire period of 18 years into three different points of 
time, i.e. 1985-90, 1991-96 and 1997-2002. In order to determine the cropping 
intensity the total cropped area was divided by the net sown area and the result 
obtained was multiplied by a value of 100. The districtiwse cropping intensity indices 
computed for Rohilkhand plain shows that during 1985-90, the highest intensity is 
found in the district of Rampur (164.88), followed by Pilibhit (163.37), Moradabad 
(151.83), Bareilly (148.99), Shahjahanpur (146.82), Budaun (146.17), Bijnor 
(133.17). The cropping intensity values the districts of the region are given in Table 
2.9. The districts have been grouped into three distinct categories: high, medium and 
low. 
Table 2.9 
Districtwise Cropping Intensity in Rohilkhand 
District 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
Rampur 
J.B. Phole Nagar 
1985-90 
148.99 
146.17 
146.82 
163.37 
133.13 
151.83 
164.88 
-
1991-96 
154.27 
156.67 
150.56 
167.85 
133.44 
157.50 
173.39 
-
1997-2002 
158.83 
160.56 
162.54 
165.19 
132.32 
167.01 
184.11 
157.95 
It may be seen from figure 2.1 that during the period of 1985-90 high cropping 
intensity (155.77 and above) is found in two districts of Rampur and Pilibhit, whereas 
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medium intensity (145.71 - 155.77) was found in four districts of Moradabad, 
Bareilly, Shahjahanpur and Budaun. Only one district namely, Bijnor belong to the 
category having low cropping intensity (145.71 and below). 
During 1991-96 the highest cropping intensity is found in the district of 
Rampur (173.39) followed by Pilibhit (167.85), Moradabad (157.50), Budaun 
(156.67), Bareilly (154.27), Shahjahanpur (150.56), Bijnor (133.44). It is clear from 
the figure 2.2 that during this period high cropping intensity (162.18 and above) was 
found in two districts namely Rampur and Pilibhit. Medium cropping intensity 
(150.31 - 162.18) was computed for four districts of Moradabad, Budaun, Bareilly 
and Shahjahanpur. Whereas low cropping intensity (150.31 and below) was found in 
only one district of Bijnor. 
During 1997-2002 the total number of districts increased from seven to eight 
due to the creation of J.P. Nagar which was separated from Moradabad. In 1997-2002 
highest cropping intensity (184.11) was observed in Rampur district followed by 
Moradabad (167.01), Pilibhit (165.19), Shahjahanpur (167.54), Budaun (160.56), 
Bareilly (158.83), J.P. nagar (157.95) and bijnor (132.32). It is seen from figure 2.3, 
that high cropping intensity (168.62 and above) is observed in only one district of 
Rampur. There are six districts namely, Moradabad, Pilibhit, Shahjahanpur, Budaun, 
Bareilly and J.P. Nagar in which medium cropping intensity (154.40 - 168.62) has 
been observed. Only one district namely, Bijnor belongs to the category having low 
cropping intensity (154.40 and below). 
C. Crop Combination Regions 
The study of crop combination region constitutes an important aspect of 
agricultural regionalization. The crops are generally grown in combinations and it is 
rarely that a particular crop occupies a position of total isolation from other crops in a 
given areal unit at a given point of time. In recent years the concept of crop 
combination has engaged the attention of many of geographers and agricultural land 
use plarmers. For a comprehensive and better understanding of the agricultural mosaic 
of an agro-climatic region, the study of crop combinations is of great significance. 
For the first time. Weaver (1954) in an attempt for the demarcation of 
agricultural regions of the Middle West in the United States based his analysis on 
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acreage statistics. Weaver, computed the percentage of total harvested cropland 
occupied by each crop that held as much as one per cent of the total cultivated land in 
each region covered in his study. With the exception of few regions in which the crop 
combination was easy to ascertain, other areas were having a complex picture of the 
percentages, occupied by different crops. It was, therefore, necessary to devise a 
rigorous approach that would provide objective constant and precisely repeatable 
procedure and would yield comparable results for different years and localities. In his 
work Weaver calculated deviation of the areal percentages of crops (occupying over 1 
per cent of the cropped area) for all the possible combinations in the component areal 
units against a theoretical standard. For a theoretical expression a standard 
measurement was employed which reads as follows : 
Monoculture = 100 per cent of the total harvested crop land in one 
crop 
Two crop combination = 50 per cent in each of two crops 
Three crop combination = 33.3 per cent in each of three crops 
Four crop combination = 25 per cent in each of four crops 
Five crop combination = 20 per cent in each of five crops 
Ten crop combination = 10 per cent in each of ten crops 
For the determination of the minimum deviation the standard deviation method was 
used : 
'Zd^ 
n 
Where 'd' is the difference between the actual crop percentages in a given areal unit 
and the appropriate percentage in the theoretical curve and 'n' is the number of crops 
in a given combination. 
To illustrate the Weaver's method for calculating the crop combination an 
illustration can be given from Bareilly district in which the percentage share of crops 
in the cropped area during 1985-90 was as follows : 
Wheat 
Rice 
Sugarcane 
Jowar 
Bajra 
37.09 per cent 
30.21 percent 
12.57 per cent 
3.35 per cent 
2.81 per cent 
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1. Monoculture 
(100-37.09)^ 
1 
= 3957.67 
2-Crop combination 
(50-37.19)^+ (50-30.21)^ 
= 278.15 
3-Crop combination 
(33.33-37.09)^ + (33.33-30.21)^ + (33.33-12.57)^ 
151.61 
4-Crop combination 
(25-37.09)^ + (25-30.21)^ + (25-12.57)^+ (25-3.35)^ 
= = 199.13 
5-Crop combination 
(20-37.09)^ + (20-30.21)^ + (20-12.57)^+ (20-3.35)^ + (20-2.81)^ 
= = 204.85 
5 
The deviation of the actual percentage from the theoretical curve is seen to be 
the lowest for a three crop combination. Thus Bareilly district is a wheat/rice and 
sugarcane region. 
Crop combination regions considering all the districts of Rohilkhand plain 
based on Weaver's method were worked out for three distinct periods 1985-90, 1991-
96 and 1997-2002. It is seen from table 2.10 that during the period of 1985-90 crop 
combination ranges, from 2 to 4 crops in all the districts. Lowest combination 
consisting of two crops predominates in two districts of Pilibhit and Rampur. Three 
crop combinations were determined in the district of Bareilly, Shahjahanpur, Bijnor 
and Moradabad. In all the districts wheat, rice and sugarcane were the common crops. 
A four crop combination was found only in one district of Budaun. 
Again the same table (Table 2.10) depicts that during the period of 1991-96 
crop combination ranges from 2 to 4 crops in the region. Two crop combination 
existed in two districts namely, Pilibhit and Rampur. Three crop combination was 
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predominant in four districts of Bareilly, Shahjahanpur, Bijnor and Moradabad. Four 
crop combination was found only in one district of Budaun. 
Table 2.10 
Crop Combination Regions in Rohilkhand by Weaver's method 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
Rampur 
J.P. Nagar 
1985-90 
Three crop comb. 
Wheat/rice/sugarcane 
Four crop comb. 
Wheat/Bajra/rice/ 
maize 
Three crop comb. 
Wheat/rice/sugarcane 
Two crop comb. 
Rice/wheat 
Three crop comb. 
Sugarcane/wheat/rice 
Three crop comb. 
Wheat/sugarcane/rice 
Two crop comb. 
Wheat/rice 
— 
1991-96 
Three crop comb. 
Wheat/rice/sugarcane 
Four crop comb. 
Wheat/Bajra/rice/ 
maize 
Three crop comb. 
Wheat/rice/sugarcane 
Two crop comb. 
Rice/wheat 
Three crop comb. 
Sugarcane/wheat/rice 
Three crop comb. 
Wheat/sugarcane/rice 
Two crop comb. 
Wheat/rice 
~ 
1997-02 
Three crop comb. 
Wheat/rice/sugarcane 
Four crop comb. 
Wheat/Bajra/rice/ 
maize 
Two crop comb. 
Wheat/rice 
Two crop comb. 
Rice/wheat 
Two crop comb. 
Sugarcane/wheat 
Three crop comb. 
Wheat/sugarcane/rice 
Two crop comb. 
Wheat/rice 
Two crop comb. 
Wheat/sugarcane 
During the period of 1997-2002 the number of districts were increased from 
seven to eight. J.P. Nagar was the newly created district which got separated from 
Moradabad. During this period crop combination ranges form two to three in the 
entire Rohilkhand plain. Two crop combination existed in five districts of 
Shahjahanpur, Pilibhit, Bijnor, Rampur and J.P. Nagar. While three crops 
combination was found in three districts namely, Bareilly, Budaun and Moradabad 
(Table 2.10). 
Looking at the inherent weakness of Weaver's method which tends to include 
all or most of the crops in the series by which the resultant combinations become 
over-generalized. Doi (1959) attempted to substitute Weaver's method of ZdVn with 
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the sum of square differences Zd .^ The combination having the smallest Sd^ will be 
the combination of primary crops. It is not required to calculate Zd^ for each 
combination but it can be discovered by only consulting a one-sheet table which Doi 
has provided. The table presents the critical values for different elements at various 
accumulated percentages. Instead of squaring the differences, it is required to sum up 
the percentages and then consult the table for the critical value of the next element at 
that accumulated percentage level. If the critical value is higher than the actual value 
of the percentage, the crop is not considered, but it value is lower than the crop 
percentage the crop is included in the combination. 
Table 2.11 
Crop Combination Regions in Rohilkhand by Doi's method 
Bareilly 
Budaun 
Shahjahanpur 
Pilibhit 
Bijnor 
Moradabad 
Rampur 
J.P. Nagar 
1985-90 
Two crops 
Wheat/Rice 
Two crops 
Wheat/bajra 
Two crops 
Wheat/rice 
Two crops 
Rice/wheat 
Two crops 
Sugar/wheat 
Three crops 
Wheat/sugar/rice 
Two crops 
Wheat/ rice 
-
1991-96 
Two crops 
Wheat/rice 
Two crops 
Wheat/bajra 
Two crops 
Wheat/rice 
Two crops 
Rice/wheat 
Two crops 
Sugar/wheat 
Three crops 
Wheat/sugar/rice 
Two crops 
Wheat/ rice 
-
1997-02 
Two crops 
Wheat/rice 
Two crops 
Wheat^ajra 
Two crops 
Wheat/rice 
Two crops 
Rice/wheat 
Two crops 
Sugar/wheat 
Two crops 
Wheat/ rice 
Two crops 
Wheat/ rice 
Two crops 
Wheat/ sugarcane 
It can be seen from table 2.11 that Doi's method gives us a uniform crop 
combination throughout the Rohilkhand plain. Crop combination ranges from 2 to 3 
crop but most of the districts fall under two crop combination category throughout the 
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study periods (1985-90, 1991-96, 1997-2002). During the period of 1985-90 two crop 
combination predominates in the six districts of Bareilly, Budaim, Shahjahanpur, 
Pilibhit, Bijnor and Rampur. Only one district of Moradabad falls under three crop 
combination category. During 1991-96 all the districts of Rohilkhand plain follow the 
same pattern similar to that of 1985-90. During the period of 1997-2002, one more 
district namely, J.P. Nagar created from Moradabad and thus total number of districts 
increased from seven to eight. During this period all of the eight districts namely, 
Bareilly, Budavm, Shahjahanpur, Pilibhit, Bijnor, Moradabad, Rampur and J.P. Nagar 
were demarcated which were having two crop combination. 
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Chapter 3 
SPATIAL PATTERNS AND TRENDS OF GROWTH IN 
AREA, PRODUCTION AND YIELD OF MAJOR CROPS IN 
ROHILKHAND 
Since the beginning of 'Green Revolution' in 1966-67 in India considerable 
changes have also taken place in cropping pattern and production in Rohilkhand. In 
this chapter an attempt has been made to examine the relative changes in area, 
production and yield per hectare of major crops at the district levels. Tables 3.1 to 
3.22 shows the relative changes in the area, production and yield of 19 crops: rice, 
wheat, maize, jowar, bajra, barley, gram, peas, arhar, masoor, urad, moong, 
groundnut, mustard, sunflower, til, sugarcane, potato, onion at district level for each 
of the eight districts over a period of eighteen years divided into three distinct phases: 
1985-90, 1991-96 and 1997-2002 and the growth computed by applying the linear 
regression technique. The crop-wise linear growth rates (in order of increase or 
decrease or static position) for each district in area, production and yield were 
computed for the corresponding periods. 
A. Trends of Growth in Area, Production and Yield of Crops in Bareilly 
District During 1985-90,1991-96 and 1997-2002 
In order to ascertain changes and levels of area production and yield in 
Rohilkhand plain with respect to 19 major crops during the study period following 
districts of Rohilkhand were considered which are namely, Bareilly, Budaun, 
Shahjahanpur, Pilibhit, Bijnor, Moradabad, Rampur and J.P. Nagar.* 
With a total area of 4,120 sq.km. the district of Bareilly forms the north-central part of 
Rohilkhand plain, having a total population of 36,00,000 in 2001. During 1985-90, 
the district accounted for 14.29 per cent of the total cropped area of Rohilkhand plain. 
During this period nineteen major crops covered an area of 439,748 hectares. Wheat, 
rice and sugarcane cultivation shared together more than 78 per cent of the total 
cropped area during 1985-90 (Table3.1). Next to wheat, rice and sugarcane are other 
crops masoor (3.83 per cent), jowar (3.31 per cent), bajra (2.77 per cent), groimdnut 
* District J.P. Nagar was created in 1997. Therefore, the data pertaining to trends of growth in area, 
production and yield available only for 1997-2002. 
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(2.22 per cent), gram (1.82 per cent), mustard (1.53 per cent), maize (1.44 per cent), 
potato (1.14 per cent), arhar (1.09 per cent). Remaining crops were having less than 1 
per cent share in the total cropped area. The trend of growth during this period (1985-
90) in nineteen crops with respect to area production and yield are significant. In case 
of sugarcane, with respect to area (4.08 per cent), production (5.25 per cent) and yield 
(1.13 per cent), for sunflower; area (5.10 per cent), production (9.02 per cent) and 
yield (3.73 per cent); potato, area (1.85 per cent) production (5.85 per cent), yield 
(3.92 per cent); mustard, area (1.01 per cent), production (7.25 per cent), yield (6.07 
per cent); rice, area (0.45 per cent), production (2.9 per cent) yield (2.43 per cent); 
wheat, area (0.5 per cent), production (1.14 per cent), yield (0.63 per cent). 
A declining trend is registered significantly in area under maize (-10.19 per 
cent), barley (-6.77 per cent), gram (-6.50 per cent), arhar (-6.31 per cent), moong 
(-6.28 per cent), jowar (-5.3 per cent), bajra (-4.08 per cent), peas (-3.25 per cent). 
The declining trend in area and production is shown by all the crops (Table 3.1). The 
downward trends in yield per hectare are restricted mainly to crops like arhar, 
groundnuts, til, gram, peas and mong. 
During the period of 1991-96 the total cropped area of Bareilly district 
increased to 453,329 hectares which accounted for 13.84 per cent of the total cropped 
area of the Rohilkhand. During this period wheat, rice and sugarcane shared together 
more than 83 per cent of the total cropped area (Table 3.2). Next to wheat, rice and 
sugarcane are: masoor (3.55 per cent), bajra (2.84 per cent), mustard (2.79 per cent), 
jowar (1.48 per cent), til (1.20 per cent), potato (1.11 per cent) remaining crops have 
less than one per cent area under cultivation of the total cropped area. 
Crop-wise trends of area, production and yield per hectare are shown in 
table3.2. It can be seen from the table 3.2 that, in general the crops like gram, maize 
and arhar show a decrease in area production and yield per hectare. In case of barley, 
sunflower, masoor, groundnuts and onion, area and production registered a decline 
but yield observed a slight increase. A steep declining in is observed in case of gram 
(Table 3.2). This crop shows a declining trend in respect of area (-13.97 per cent) 
production (-14.66 per cent) and yield (-0.79 per cent). Arhar also observed a 
declining trend in respect of area(-0.91 percent) production (-8.22 per cent) and 
Table 3.1 
Crop-wise Area, Production and Yield in Bareilly district-Ji>S5-1990 
Linear growth (in per cent) 
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Crops 
Rice 
Wheat 
Maize 
Jowar 
Bajra 
Barley 
Gram 
Peas 
Arhar 
Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
131051.20 
160869.00 
6315.16 
14538.50 
12196.50 
1370.83 
8007.00 
2303.33 
4814.66 
16836.50 
2802.16 
61.83 
9771.66 
6729.66 
89.66 
1135.00 
54520.67 
5015.16 
1319.50 
Production 
(m.t) 
259823.80 
332031.30 
4788.83 
13577.50 
9882.33 
1754.50 
6037.66 
2166.66 
7960.50 
9546.33 
888.66 
26.83 
8822.66 
4205.33 
75.16 
74.83 
3038531.00 
84535.17 
19743.50 
Yield (q. 
per hac.) 
19.82 
20.63 
7.58 
9.33 
8.10 
12.79 
7.54 
9.40 
16.53 
5.67 
3.17 
4.33 
9.02 
6.24 
8.38 
0.65 
557.31 
168.55 
149.62 
Area 
0.45 
0.51 
-10.19 
-5.30 
-4.08 
-6.77 
-6.50 
-3.25 
-6.31 
0.39 
-0.73 
-6.28 
-1.32 
1.01 
5.10 
1.07 
4.08 
1.85 
-1.10 
Prod. 
2.90 
1.14 
-9.32 
-2.27 
-3.50 
-7.74 
-9.64 
-6.27 
-17.65 
1.84 
1.30 
-8.15 
-7.82 
7.25 
9.02 
-3.68 
5.25 
5.85 
-1.11 
Yield 
2.43 
0.63 
0.97 
2.83 
0.28 
-0.87 
-3.37 
-3.11 
-12.12 
1.14 
2.06 
-2.00 
-7.08 
6.07 
3.73 
-5.55 
1.13 
3.92 
-0.01 
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Table 3.2 
Crop-wise Area, Production and Yield in Bareilly district- 1991-96 
Linear growth (in per cent) 
Crops 
Rice 
Wheat 
Maize 
Jowar 
Bajra 
Barley 
Gram 
Peas 
Arhar 
Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
136941.80 
169782.5 
1525.83 
6719.00 
12872.00 
776.16 
2050.66 
2764.33 
2412.33 
16104.17 
2304.16 
40.16 
2633.33 
12663.33 
310.66 
5430.00 
71708.50 
5020.83 
1269.33 
Production 
(m.t) 
272217.30 
401858.00 
1630.00 
5887.50 
14438.17 
1227.66 
1546.16 
3693.66 
2185.50 
11041.17 
992.16 
16.50 
1863.00 
11613.00 
294.83 
728.33 
4391395.00 
83413.00 
17407.83 
Yield (q. 
per liac.) 
19.87 
23.66 
10.68 
8.76 
11.21 
15.81 
7.53 
13.36 
9.05 
6.85 
4.30 
4.10 
7.07 
9.17 
9.49 
1.34 
612.39 
166.13 
137.14 
Area 
0.94 
-0.58 
-4.73 
-6.11 
-3.08 
-7.61 
-13.97 
-0.33 
-0.91 
-2.23 
-0.37 
7.42 
-0.98 
1.79 
18.53 
3.54 
2.85 
17.88 
-1.43 
Prod. 
3.77 
1.83 
-5.37 
-2.51 
1.96 
-0.79 
-14.66 
2.67 
-8.22 
-1.44 
1.18 
8.42 
-0.29 
3.61 
18.49 
-3.83 
3.28 
26.24 
-1.27 
Yield 
2.80 
2.43 
-0.67 
2.60 
5.20 
7.38 
-0.79 
2.33 
-7.35 
0.80 
1.56 
0.94 
0.69 
1.78 
-0.03 
-7.13 
0.72 
7.09 
0.15 
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Table 3.3 
Crop-wise Area, Production and Yield in Bareilly district - 1997-2002 
Linear growth (in per cent) 
Crops 
Rice 
Wheat 
Maize 
Jowar 
Bajra 
Barley 
Gram 
Peas 
Arhar 
Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
166840.80 
186799.80 
311.16 
1597.16 
9328.50 
268.3333 
197.33 
1805.16 
760.83 
13957.83 
2418.83 
18.83 
630.33 
10841.17 
213.16 
1331.66 
70858.83 
5364.50 
437.16 
Production 
(m.t) 
361732.20 
444671.00 
375.50 
1163.50 
9683.00 
554.8333 
163.33 
2575.66 
844.83 
9627.16 
930.33 
8.00 
320.00 
7328.00 
317.50 
245.83 
4128977.00 
104625.70 
4804.66 
Yield (q. 
per hac.) 
21.68 
23.80 
12.06 
7.28 
10.38 
20.67 
8.27 
14.26 
11.10 
6.89 
3.84 
4.24 
5.07 
6.75 
14.89 
1.84 
582.70 
195.03 
109.90 
Area 
-1.69 
-0.19 
-5.38 
-19.12 
-4.32 
-7.49 
-10.26 
-1.65 
-14.63 
1.20 
6.14 
-8.85 
-15.71 
3.26 
-18.26 
-0.92 
1.85 
-0.67 
-6.13 
Prod. 
-0.99 
-3.41 
-1.77 
-19.54 
-1.70 
-7.07 
-7.66 
-0.67 
-14.35 
3.13 
18.41 
-9.88 
-8.18 
5.68 
-10.51 
1.81 
0.98 
1.50 
-0.60 
Yield 
0.46 
-3.23 
3.82 
-0.50 
2.73 
0.45 
2.90 
0.99 
0.32 
1.92 
11.65 
-1.13 
8.94 
2.59 
9.48 
2.75 
-0.86 
1.69 
5.89 
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yield (-7.35 per cent). The trends in case of potato with respect to area are (17.88 per 
cent), production (26.24 per cent) and yield (7.09 per cent), moong area (7.42 per 
cent) production (8.42 per cent) and yield (0.94 per cent); sugarcane, area (2.85 per 
cent) production (3.28 per cent) and yield (0.72 per cent) rice, area (0.94 per cent), 
production (3.77 per cent) and yield (2.80 per cent), mustard, area (1.79 per cent) 
production (3.61 per cent), yield (1.78 per cent) are being observed. Sunflower shows 
a positive trend in area (18.52 per cent), production (18.49 per cent) but slightly 
negative trend in yield (-0.03 per cent) (Table 3.2). 
During 1997-2002 the district of Bareilly accounted for 14.11 per cent 
increase in total cropped area of Rohilkhand plain. During this period all the crops 
covered an area of 473,981 hectares. Wheat, rice and sugarcane accounted together 
more than 79 per cent of the total cropped area, followed by masoor (2.94 per cent), 
mustard (2.29 per cent), bajra (1.97 per cent); potato (1.13 per cent). Remaining other 
crops have less than one per cent share of the total cropped area. Among the 
individual crops, urad is followed by mustard which accounted for a highest growth in 
Bareilly district with respect to area production and yield per hectare. Masoor, also 
registered a positive grov^h rate in area, production and yield. Sugarcane registered a 
positive growth rate in area and production, but with a negative growth in yield per 
hectare (Table 3.3). 
Except for above mentioned four crops namely, urad, mustard, masoor and 
sugarcane all the crops registered a negative growth with respect to area and 
production. All the crops except wheat, moong, sugarcane and jo war registered a 
positive growth rate with respect to yield per hectare. Wheat is the most important 
crop of the district having 186,800 hectares of land to account for more than 39 per 
cent of the total cropped area. The total production of wheat during this period was 
444,671 metric tonnes, (8.75 per cent) of the total production. This crop shows a 
declining trend with respect to area (-0.19 per cent), production (-3.41 per cent) and 
yield (-3.23 per cent). 
Rice is the second important crop in the district which covered an area of 
166,841 hectares (more than 35 per cent) of the total cropped area. The total 
production of rice during this period was 361,732 metric tonnes which accounted for 
7.12 per cent of the total production. This crop show a declining trend in area (-1.69 
81 
per cent), production (-0.99 per cent), but an increasing trend in yield per hectare 
(0.46 per cent). Sugarcane is third important crop of the district which covered an area 
of 70,859 hectares (15 per cent) of the total cropped area having a production of 
4128,977 metric tonnes (81 per cent) of the total production. This crop shows an 
upward trend with respect to area (1.85 per cent), production (0.98 per cent), but a 
downward in yield per hectare (-0.86 per cent). 
B. Trends of Growth in Area, Production and Yield of Crops in Budaun 
District During 1985-90,1991-96 and 1997-2002 
The district of Budaun forms the southern part of Rohilkhand plain. The total 
area of the district is 5,168 km^ with a population of 30,70,000 during 2001. District 
Budaun occupied more than 18 per cent of the total cropped area of Rohilkhand 
division during 1985-90. 
During this period a total area under the nineteen crops was 564,255 hectares. 
The cultivation of wheat, bajra, rice, maize and groundnuts in this district occupied a 
significant proportion of the cropped area. These five crops altogether covered more 
than 78 per cent of the area of nineteen crops during 1985-90 (Table 3.4). Besides 
these five crops, gram, sugarcane, potato, mustard, jowar, masoor, peas urad, barley 
covered 3.94, 3.78, 2.31, 2.11, 1.99, 1.44, 1.34, 1.19 and 1.12 per cent respectively of 
the total area under the nineteen crops during 1985-90. The total area under wheat 
cultivation was 221,898 hectares, which was more than 39 per cent of the total 
cropped area. The average yield per hectare of the wheat is the district during this 
period was 21.13 qnt./ha. which was slightly higher than the Rohilkhand average of 
20.82 qnt./ha. This crop shows an increasing trend in area (1.40 per cent), but a 
declining trend in production (-0.34 per cent) and yield per hectare (-1.72 per cent). 
Bajra is the second important crop in the district, next to wheat, covering an 
area of 96,664 hectares (more than 17 per cent) of the total cropped area of the 
district. The yield per hectare in the district is 9.36 qnt./ha. which is higher than the 
Rohilkhand average of 8.64 qnt./ha.. The crop shows a positive trend in area (0.35 per 
cent), production (4.49 per cent) and yield per hectare (5.03 per cent). Rice is the third 
important crop of the district covering 7.95 per cent of the total cropped area having a 
yield of 14.19 qnt./ha. which is much lower average of 21.55 qnt./ha. for Rohilkhand. 
Again the same table (Table 3.4) depicts that, though the yield in the district is much 
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Table 3.4 
Crop-wise Area, Production and Yield in Budaun district - 1985-90 
Linear growth (in per cent) 
Crops 
Rice 
Wheat 
Maize 
Jowar 
Bajra 
Barley 
Gram 
Peas 
Arhar 
Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
44878.50 
221897.80 
40351.67 
11212.50 
96663.83 
6333.33 
22214.33 
7553.83 
5152.83 
8133.33 
6748.00 
532.50 
37642.67 
11927.00 
365.00 
2896.66 
21359.00 
13029.67 
5362.00 
Production 
(m.t) 
63687.67 
468883.30 
36509.67 
8899.66 
90514.50 
8670.00 
21712.67 
6524.00 
6863.00 
4935.33 
2637.00 
266.33 
12873.33 
6859.83 
265.83 
211.66 
1110859.00 
219615.20 
75635.83 
Yield (q. 
per hac.) 
14.19 
21.13 
9.04 
7.93 
9.36 
13.68 
9.77 
8.63 
13.31 
6.06 
3.90 
5.00 
3.41 
5.75 
7.28 
0.73 
520.08 
168.55 
141.05 
Area 
2.02 
1.40 
-4.74 
-1.47 
0.35 
-8.91 
-3.49 
-4.10 
-5.25 
0.27 
1.44 
-6.35 
15.03 
-1.79 
22.11 
8.05 
1.41 
2.47 
-0.14 
Prod. 
6.16 
-0.34 
-2.25 
6.88 
4.49 
-11.98 
-9.00 
-11.92 
-16.17 
-4.27 
1.72 
-13.35 
13.24 
1.22 
22.64 
-6.48 
1.55 
6.25 
-1.31 
Yield 
4.06 
-1.72 
2.61 
8.47 
5.03 
-3.36 
-5.70 
-8.14 
-11.52 
-4.53 
0.28 
-7.46 
-1.55 
3.07 
0.42 
-13.5 
0.13 
3.68 
-1.17 
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Table 3.5 
Crop-wise Area, Production and Yield in Budaun district -1991-96 
Linear growth (in per cent) 
Crops 
Rice 
Wheat 
Maize 
Jo war 
Bajra 
Barley 
Gram 
Peas 
Arhar 
Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
64309.50 
266571.70 
24912.00 
6514.83 
117243.20 
2914.33 
7626.50 
4993.50 
2882.33 
7788.83 
6700.33 
307.00 
5696.00 
20930.50 
3995.00 
2616.33 
22412.33 
17357.00 
4454.00 
Production 
(m.t) 
108092.50 
652965.80 
26533.33 
5157.66 
122917.20 
4700.16 
6603.83 
6743.83 
2202.50 
5026.00 
3346.50 
109.83 
3840.83 
15992.83 
3844.50 
394.50 
1328485.0 
310890.80 
57108.50 
Yield (q. 
per hac.) 
16.80 
24.49 
10.65 
7.91 
10.48 
16.12 
8.65 
13.50 
7.64 
6.45 
4.99 
3.577 
6.74 
7.64 
9.62 
1.50 
592.74 
179.11 
128.21 
Area 
1.5 
-0.53 
2.19 
-3.29 
0.87 
-6.74 
-11.18 
-1.3 
3.46 
-3.57 
2.26 
-0.27 
-13.76 
2.91 
8.99 
1.17 
4.56 
0.58 
-1.74 
Prod. 
3.37 
1.59 
1.41 
-4.68 
1.3 
-1.12 
-15.47 
-2.71 
-1.38 
-3.12 
-1.84 
-2.76 
-12.63 
3.81 
8.98 
-0.21 
8.08 
3.37 
-3.72 
Yield 
1.84 
2.13 
-0.76 
-1.43 
0.42 
7.12 
-4.83 
-1.43 
-4.67 
0.47 
-4.01 
-2.51 
1.31 
0.88 
0.13 
-1.38 
3.34 
2.78 
-2.02 
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Table 3.6 
Crop-wise Area, Production and Yield in Budaun district- 1997-2002 
Linear growth (in per cent) 
Crops 
Rice 
Wheat 
Maize 
Jowar 
Bajra 
Barley 
Gram 
Peas 
Arhar 
Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
87182.17 
283930.70 
14197.33 
2991.83 
118231.70 
1918.33 
1446.66 
2890.00 
1500.83 
11124.50 
11532.00 
290.00 
560.50 
14409.67 
916.33 
1742.83 
23887.83 
18642.83 
1273.66 
Production 
(m.t) 
166038.70 
818167.50 
21942.17 
2382.50 
155379.50 
3981.66 
1203.16 
4161.83 
1533.50 
8582.50 
7007.33 
97.16 
299.00 
12683.33 
1174.33 
292.00 
1472958.00 
356722.00 
16765.67 
Yield (q. 
per hac.) 
19.04 
28.81 
15.45 
7.96 
13.14 
20.75 
8.31 
14.40 
10.21 
7.71 
6.07 
3.35 
5.33 
8.80 
12.81 
1.67 
616.61 
191.34 
131.63 
Area 
-3.77 
0.58 
5.52 
-8.73 
-0.66 
-4.46 
-0.34 
-5.86 
2.99 
3.26 
20.59 
8.12 
-9.64 
1.84 
-42.65 
5.28 
-1.09 
0.43 
-6.72 
Prod. 
1.53 
0.89 
5.27 
-7.65 
-0.63 
-3.83 
2.58 
-4.95 
-0.30 
7.94 
23.68 
4.12 
-0.98 
3.89 
-35.63 
7.58 
-2.39 
4.61 
-8.36 
Yield 
5.51 
0.31 
-0.25 
1.18 
0.04 
0.66 
3.07 
0.96 
-3.20 
4.54 
2.57 
-3.36 
9.57 
2.01 
9.00 
2.15 
-1.32 
4.16 
-1.76 
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lower than the region as a whole, but shows an upward trend in area (2.02 per cent), 
production (6.16 per cent) and yield per hectare (4.06 per cent). 
The trend of growth in area, production and yield may be seen from table 3.4. 
It is seen from the table that except the crops of rice, sugarcane, potato, urad, bajra, 
and sunflower the growth of area or production or yield in other crops follows a 
downward trend. This trend of decrease is more acute in case of the crops of arhar, 
barley, gram, moong, peas. Since the area under these crops is not significant, this 
situation may be overlooked, but in case of wheat a decreasing trend in terms of 
production and yield per hectare has been (which covered an area of 221,898 
hectares) to show a downward trends which needs further investigations (Table 3.4). 
During 1991-96 all the crops accounted for 549,225 hectares of land (18.02 
per cent) of the total cropped area of Rohilkhand plain. In this period wheat, bajra and 
rice together accoimted for significant share of the total cropped area of district. Next 
to them bajra, rice and maize (4.22 per cent), sugarcane (3.80 per cent), mustard (3.55 
per cent), potato (3.94 per cent) and the remaining crops occupied less than 2 per cent 
of the total cropped area. During this period wheat accounted for 266,572 hectares (45 
per cent) of the total cropped area of the district Budaun. The yield in the district 
increased to more than 24 qnt./ha. but could not maintained a pace as compared to 
Rohilkhand, where yield increased to the tune of 260.44 qnt./ha. The trends of growth 
in area, production and yield are significant in case of sugarcane, potato, rice, 
mustard, bajra, simflower (Table 3.5). 
The same table (Table 3.5) shows that, the trends of growth in area (8.99 per 
cent), production (8.98 per cent) and yield (0.13 per cent) are highest in simflower, 
but the crop does not account significant area in the district. The second highest trend 
of growth in area is observed under sugarcane v^ rhich increased at the rate of 4.56 per 
cent during this period. Subsequently, the production also increased to show a growth 
rate of 8.08 per cent in yield per hectare under sugarcane, the growth sustained to 3.34 
per cent during this period (Table 3.5). 
A declining trend is registered significantly in area tmder groimdnuts with 
negative values of (-13.76 per cent), gram (-11.18 per cent), barley (-6.74 per cent), 
masoor (-3.57 per cent), jowar (-3.29 per cent), onion (-1.74 per cent), peas (-1.30 per 
cent). A declining trend in production is visible for all the crops showing a decline in 
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area. A downward trend in yield per hectare is seen in crops like gram, arhar, urad, 
moong, onion, jowar, peas and til (Table 3.5). 
In 1997-2002 nineteen crops in the district accounted for 598,670 hectares 
(17.82 per cent) of the total cropped area. Wheat, bajra and rice together accounted 
for more than 81 per cent of the total cropped area, followed by sugarcane (3.99 per 
cent), potato (3.11 per cent), mustard (2.41 per cent), maize (2.37 per cent) remaining 
crops has their share less than 2 per cent each of the total cropped area (Table 3.6). 
Wheat covered an area of about 283,931 hectares (more than 47 per cent) of the total 
cropped are in the district. The yield of the crop was 28.81 qnt./ha. which was slightly 
lower than the Rohilkhand average (29.88 qnt./ha.). 
Bajra was the second important crop in the district which accounted for more 
than 19 per cent of the total cropped area with a yield of 13.14 qnt./ha. which was 
higher than the Rohilkhand average (12.06 qnt./ha.). Rice accounted for 14.56 per 
cent of the total cropped area in the district with a yield of 19.04 qnt./ha. much lower 
than the average of Rohilkhand being 24.30 qnt./ha. Although the cultivation of 
sugarcane accounts only 3.94 per cent of the total cropped area, but its yield of 616.61 
qnt./ha. in the district is for ahead from that of Rohilkhand being 606.73 qnt./ha. The 
crops showing a declining trend in area are sunflower (-42.65 per cent), groundnuts 
(-9.64 per cent), jowar (-8.73 per cent), onion (-6.72 per cent), peas (-5.86 per cent), 
barley (-4.46 per cent) rice (-3.77 per cent), sugarcane (-1.09 per cent). A declining 
trend in production is shown by all the crops except rice. 
Downward trends in yield per hectare are shown by moong (-3.36 per cent), 
arhar (-3.20 per cent), onion (-1.76 per cent), sugarcane (-1.32 per cent). Again table 
3.6 exhibits that, the crops which show an upward trends in area, production and yield 
per hectare are namely, urad, area (20.59 per cent), production (23.68 per cent) and 
yield per hectare (3.57 per cent); til, area (5.28 per cent), production (7.58 per cent), 
yield per hectare (2.15 per cent), masoor, area (3.26 per cent), production (7.94 per 
cent) yield per hectare (4.54 per cent), potato, area (0.43 per cent), production (4.61 
per cent), yield per hectare (4.16 per cent); mustard, area (1.84 per cent), production 
(3.89 per cent) and yield per hectare (2.01 per cent); wheat area (0.58 per cent), 
production (0.89 per cent) and yield per hectare (0.31 per cent). 
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C. Trends of Growth in Area, Production and Yield of Crops in Shahjahanpur 
District During 1985-90,1991-96 and 1997-2002 
Lying in the southeastern part of the Rohilkhand plain the district of 
Shahjahanpur covers an area of 4,575 sq.km. having a total population of about 
25,50,000 in 2001. During 1985-90 the total cropped area of the district was 473,581 
hectares (15.39 per cent) of the total cropped area of Rohilkhand. Wheat cultivation 
was most prominent and it acquired 42.15 per cent of the total area imder all the crops 
(Table 3.7). Wheat is followed by rice 28.33 per cent, sugarcane 8.38 per cent, gram 
3.45 per cent, masoor 2.48 per cent, and urad 2.25 per cent. The remaining other crops 
covered less than 2 per cent each of the total cropped area. 
The production of sugarcane was recorded as 1953338 metric tonnes in the 
first phase of period, and among other crops, wheat recorded 457,667 m tonnes, rice 
283,017 m tonnes, and potato 79,501 m tonnes. The trends in area, production and 
yield of different crops during 1985-90 are shown in table 3.7. It will be seen from the 
table, that in Shahjahanpur district the crops of groundnuts, sunflower, sugarcane, 
potato, urad, mustard and wheat show an upward trend in area production and yield. 
Crops of moong, bajra, maize, peas, arhar follow a decreasing trends in area 
production and yield. Significant increases in area and production in sugarcane were 
achieved in which area show an increase of 5.25 per cent production 6.76 per cent and 
yield per hectare 1.45 per cent. Wheat crop registered an increase of 0.18, 1.43 and 
1.25 per cent in area, production and yield per hectare respectively. Though rice 
registered a slight decrease of 0.01 per cent in respect of area but an increase of 4.44 
and 4.45 per cent were registered for production and yield per hectare respectively 
(Table 3.7). 
During 1991-96 the total cropped area under nineteen crops was 539,596 
hectares (16.47 per cent) of the total cropped area of Rohilkhand plain. Table 3.8 
depicts that, wheat, rice and sugarcane together accounted for more then 81 per cent 
of the total cropped area. Next to wheat, rice and sugarcane were mustard 2.79 per 
cent, urad 2.36 per cent, masoor 2.10 per cent till, 2.05 per cent. The individual share 
of remaiiung other crops was less thaiv 2 per cent. Wheat accounted for 232,792 
hectares which was more than 43 per cent of the total cropped area of the district. The 
production of wheat during this period was 648,992 metric tonnes with a yield of 
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Table 3.7 
Crop-wise Area, Production and Yield in Shahjahanpur district-1985-90 
Linear growth (in per cent) 
Crops 
Rice 
Wheat 
Maize 
Jowar 
Bajra 
Barley 
Gram 
Peas 
Arhar 
Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
134149.30 
199653.20 
5838.83 
9010.16 
10642.50 
3067.16 
16364.00 
3015.66 
5934.33 
11729.33 
10647.33 
456.16 
3946.83 
8800.50 
45.00 
4914.66 
39712.17 
5233.83 
420.00 
Production 
(m.t) 
283017.20 
457667.20 
4107.00 
7022.33 
6353.50 
4422.83 
14156.50 
2757.00 
7496.66 
6377.00 
2771.66 
178.00 
3490.33 
5576.66 
39.66 
433.00 
1953338.00 
79500.67 
6418.16 
Yield (q. 
per hac.) 
21.09 
22.92 
7.03 
7.79 
5.96 
14.41 
8.65 
9.14 
12.63 
5.43 
2.60 
3.90 
8.84 
6.33 
8.81 
0.88 
491.87 
151.89 
152.81 
Area 
-0.01 
0.18 
-1.63 
-0.69 
-3.66 
-5.74 
-3.49 
-1.41 
-2.08 
0.08 
2.8 
-4.33 
19.56 
0.64 
17.58 
6.78 
5.24 
1.87 
2.14 
Prod. 
4.44 
1.43 
-1.86 
8.74 
-5.33 
-4.87 
-1.73 
-4.45 
-5.53 
-2.07 
7.47 
-6.62 
22.13 
7.19 
21.59 
-7.59 
6.76 
5.10 
2.13 
Yield 
4.45 
1.25 
-0.23 
9.51 
-1.51 
0.92 
1.81 
-3.08 
-3.52 
-2.16 
4.54 
-2.4 
2.03 
6.50 
3.40 
-13.52 
1.45 
3.17 
-0.01 
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Table 3.8 
Crop-wise Area, Production and Yield in Shahjahanpur district - 1991-96 
Linear growth (in per cent) 
Crops 
Rice 
Wheat 
Maize 
Jowar 
Bajra 
Barley 
Gram 
Peas 
Arhar 
Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
158321.80 
232791.70 
5105.50 
5944.16 
7408.00 
1505.66 
7138.00 
2325.16 
3209.00 
11336.00 
12756.17 
244.66 
9832.00 
15061.33 
222.50 
11049.50 
48516.83 
6318.66 
509.50 
Production 
(m-t) 
377003.70 
648992.50 
5350.16 
4728.66 
7041.66 
2397.16 
5938.00 
2796.33 
2648.66 
7126.00 
4878.16 
98.33 
8543.83 
11645.50 
214.50 
1199.83 
2814528.00 
114267.80 
6873.16 
Yield (q. 
per hac.) 
23.81 
27.87 
10.47 
7.95 
9.50 
15.92 
8.31 
12.02 
8.25 
6.28 
3.82 
4.01 
8.68 
7.73 
9.64 
1.08 
580.11 
180.84 
134.90 
Area 
0.52 
0.54 
-1.94 
-5.27 
-3.72 
-7.2 
-11.2 
-10.52 
-6.69 
-1.16 
-0.15 
1.13 
3.58 
3.09 
0.81 
8.03 
2.42 
1.29 
-0.72 
Prod. 
1.60 
3.30 
-2.86 
-6.63 
-1.15 
-0.60 
-14.87 
-8.61 
-11.09 
-0.91 
-1.67 
1.32 
3.73 
5.69 
0.80 
-5.83 
3.58 
5.36 
-1.65 
Yield 
1.07 
2.75 
-0.93 
-1.42 
2.65 
7.11 
-4.13 
2.14 
-3.5 
0.25 
-1.52 
0.20 
0.15 
2.51 
-0.09 
-12.83 
1.26 
4.02 
-0.28 
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Table 3.9 
Crop-wise Area, Production and Yield in Shahjahanpur district - 1997-02 
Linear growth (in per cent) 
Crops 
Rice 
Wheat 
Maize 
Jowar 
Bajra 
Barley 
Gram 
Peas 
Arhar 
Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
179427.80 
292981.00 
3051.50 
2016.00 
5188.66 
613.50 
953.33 
964.83 
912.33 
10275.33 
7787.16 
172.50 
6410.33 
12431.00 
142.66 
8954.50 
51462.33 
4989.50 
289.33 
Production 
(m.t) 
458800.20 
778433.00 
4097.66 
1447.16 
4730.16 
1269.00 
789.00 
1593.66 
975.83 
7535.33 
2303.16 
77.50 
2774.83 
9252.16 
232.16 
1071.33 
2818020.00 
86748.50 
4630.33 
Yield (q. 
per hac.) 
25.57 
26.56 
13.42 
7.17 
9.11 
20.68 
8.27 
16.51 
10.69 
7.33 
2.95 
4.49 
4.32 
7.44 
16.27 
1.19 
547.58 
173.86 
160.03 
Area 
0.04 
0.51 
6.38 
-7.49 
-2.36 
-1.14 
-14.97 
2.56 
-12.25 
-0.71 
-10.66 
7.64 
-5.11 
-4.34 
11.65 
-1.18 
1.58 
-1.24 
-4.64 
Prod. 
2.69 
2.68 
7.14 
-5.56 
-9.45 
-0.45 
-12.19 
5.55 
-15.09 
4.12 
11.36 
12.40 
17.19 
-2.18 
14.98 
19.95 
-0.14 
1.25 
-2.47 
Yield 
2.65 
2.16 
0.71 
2.06 
-7.26 
0.70 
3.27 
2.92 
-3.24 
4.86 
24.62 
4.44 
23.49 
2.29 
2.99 
21.29 
-1.70 
2.52 
2.27 
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27.88 qnt./ha. which was higher than the Rohilkhand average of 26.44 qnt./ha.. The 
crop shows upward trends in area (0.54 per cent) production (3.30 per cent) and yield 
per hectare (2.75 per cent). 
Rice has been the second important crop in the district, next to wheat which 
covered an area of 158,322 hectares (more than 29 per cent) of the total cropped area 
in the district. The production of rice in the district was 377,004 metric tonnes with a 
yield of 2831 qnt./ha. which was slightly higher then the state's average of 23.29 
qnt./ha. The crop registered an increase in terms of area (0.52 per cent) production 
(1.60 per cent) and yield (1.07 per cent). On the basis of area covered, the sugarcane 
was third important crop with an area of 48,517 hectares (9 per cent) of the total 
cropped area in the district. The total production of sugarcane in the district was 
2814528 metric tonnes with a yield of 580.112 qnt./ha. which was much lower then 
the Rohilkhand average of 601.32 qnt./ha. The crop has shown an upward trend in 
area (2.42 per cent), production (3.58 per cent) and yield per hectare (1.26 per cent) 
(Table 3.8). 
The pattern of area, production and yield of different crops during 1997-02 are 
show in table 3.9. It will be seen from the table, that the crops showing negative 
growth in area were gram (-11.20 per cent) peas (-19.52 per cent), barley (-7.20 per 
cent) arhar (-6.69 per cent), arhar (-5.27 per cent) bajra (-3.72 per cent), maize (-1.94 
per cent). A declining trend in production is also seen for crops which were having a 
declining trend in area. A downward trends in yield per hectare is shown by the crops 
like til (-12.83 per cent), gram (-4.13 per cent) arhar (-3.50 per cent), urad (-1.52 per 
cent), jowar (-1.42 per cent). 
During 1997-2002 the total area under all the crops in the district 
Shahjahanpur was 589,024 hectares (17.54 per cent) of the total cropped area of the 
Rohilkhand plain. Wheat, rice and sugarcane all together accounted for about 89 per 
cent of the total cropped area of the district. Mustard has been the only crop in the 
district which accounted for more than 2 per cent of total cropped area in the district. 
The remaining other crops in the district together accounted for less than 9 per cent of 
the total cropped area. Wheat, rice and sugarcane accounted for 242,981, 179,428 and 
51,462 hectares respectively. The yield of wheat, rice and sugarcane in the district 
was of the order of 26.57, 25.57 and 547.59 qntTha. respectively, while in the 
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Rohilkhand as a whole the yield of wheat was 29.88 qnt./ha., rice was 24.30 qnt./ha. 
and of sugarcane was 606.73 qnt./ha. m. 
Table 3.9 shows a yearwise pattern of change in area, production and yield 
during 1997-2002. It can be seen from table 3.9 that in general crops of sunflower 
moong, maize, peas, wheat, rice had an increase in area, production and yield, and 
arhar, bajra show a downward trend in area, production and yield. Crops like gram, 
jowar, groundnuts, onion, and mustard show a downward trend in area. A declining 
trend in production is also shown by crops which have a declining trend in area with 
the exception of urad, and groimdnuts. A declining trend in yield per hectare was 
observed for bajra, arhar and sugarcane. Since, sugarcane is the third important crop 
in terms of acreage in the district, therefore, the declining trend in yield per hectare 
needs further investigation. 
D. Trends of Growth in Area, Production and Yield of Crops in Pilibhit 
District During 1985-90,1991-96 and 1997-2002 
Pilibhit district lying in the northeastern part of Rohilkhand the northern district 
of Pilibhit shares the boundary with the Nepal and touches the foothills of Nepal-
Himalaya. The total area of the district is 3,499 sq.km with a total population of 
1,640,000 in 2001. The nineteen major crops covered an area of 333,949 hectares 
(10.85 per cent) of the total cropped area of the Rohilkhand in 1985-90. Rice, wheat, 
sugarcane together accounted for more than 91 per cent of the total cropped area. 
Only masoor and mustard are the other crops which account for 2.89 and 2.23 per 
cent of the total cropped area respectively. 
Rice is the first ranking crop in the agricultural economy of Pilibhit district, 
which covered an area of about 134,204 hectares (40.19 per cent), followed by wheat 
with 130,755 hectares (39.15 per cent), sugarcane 40,665 hectares (12.17 per cent). 
Considering the cropping pattern of the district, masoor and mustard occupied area 
next to rice, wheat and sugarcane covering 9,645 hectares (2.89 per cent) and 7,443 
hectares (2.23 per cent) respectively of the total area under the crops. It is visible 
from table 3.10, that the total production of sugarcane, rice and wheat was 2,195,224, 
348543,299,307 metric tonnes respectively. 
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Table 3.10 
Crop-wise Area, Production and Yield in Pilibhit district -1985-90 
Linear growth (in per cent) 
Crops 
Rice 
Wheat 
Maize 
Jowar 
Bajra 
Barley 
Gram 
Peas 
Arhar 
Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
134204.20 
130754.70 
1551.00 
998.83 
136.83 
430.00 
1567.33 
375.50 
1637.16 
9645.00 
1738.50 
144.50 
125.50 
7443.16 
12.16 
1401.16 
40665.17 
1040.50 
78.00 
Production 
(m.t) 
348542.80 
299306.80 
1174.33 
706.16 
70.81 
560.00 
763.33 
339.50 
1780.83 
4751.00 
279.50 
87.33 
103.66 
4038.00 
8.66 
188.66 
2195224.00 
17349.00 
1097.83 
Yield (q. 
per hac.) 
25.97 
22.89 
7.57 
7.06 
5.17 
13.02 
4.87 
9.04 
10.87 
4.92 
1.60 
6.04 
8.26 
5.42 
7.12 
1.34 
539.82 
166.73 
140.74 
Area 
0.06 
0.55 
-2.31 
-9.91 
-6.66 
-8.18 
-9.54 
-1.35 
-7.53 
-1.05 
-6.34 
-10.19 
3.86 
-1.84 
-6.23 
-5.14 
4.37 
-3.84 
5.13 
Prod. 
2.32 
3.63 
-1.36 
-0.85 
-9.10 
-8.99 
-8.40 
-4.56 
-9.73 
-6.49 
-3.11 
-13.60 
5.73 
4.14 
-3.89 
-11.17 
5.59 
2.00 
6.08 
Yield 
2.25 
3.05 
0.96 
10.06 
-2.6 
-0.88 
1.24 
-3.25 
-2.38 
-5.5 
3.46 
-3.80 
2.26 
6.50 
2.49 
-6.33 
1.16 
6.08 
0.90 
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Table 3.11 
Crop-wise Area, Production and Yield in Pilibhit district - 1991-96 
Linear growth (in per cent) 
Crops 
Rice 
Wheat 
Maize 
Jo war 
Bajra 
Barley 
Gram 
Peas 
Arhar 
Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
139812.50 
139250.80 
784.50 
415.16 
50.66 
138.50 
233.33 
251.33 
915.50 
8046.50 
698.83 
51.83 
243.50 
8215.50 
51.83 
1600.83 
45338.33 
902.50 
75.33 
Production 
(m.t) 
368170.70 
372516.20 
861.33 
332.00 
48.50 
217.83 
145.16 
224.66 
795.50 
7126.00 
224.66 
31.00 
185.83 
4824.50 
48.83 
263.16 
2773513.00 
15329.00 
960.66 
Yield (q. 
per hac.) 
26.33 
26.75 
10.97 
7.99 
9.57 
15.72 
6.22 
8.93 
8.68 
8.85 
3.21 
5.98 
7.63 
5.87 
9.42 
1.64 
611.73 
169.85 
127.52 
Area 
-0.33 
-0.18 
-8.88 
-8.02 
-4.65 
-9.72 
-14.54 
-3.01 
-3.62 
-1.93 
-6.88 
-7.85 
14.18 
-1.63 
-5.91 
7.23 
2.37 
-0.91 
7.38 
Prod. 
-0.04 
1.92 
-9.60 
-9.32 
-2.50 
-3.30 
-11.84 
-5.42 
-11.38 
-0.91 
2.16 
-5.95 
9.78 
-1.40 
-6.02 
3.49 
3.33 
4.95 
4.24 
Yield 
0.29 
2.10 
-0.77 
-1.43 
2.26 
7.11 
3.14 
-2.48 
-8.05 
1.04 
9.72 
2.06 
-3.31 
0.24 
-0.12 
-3.48 
0.94 
5.92 
-2.92 
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Table 3.12 
Crop-wise Area, Production and Yield in Pilibhit district -1997-02 
Linear growth (in per cent) 
Crops 
Rice 
Wheat 
Maize 
Jowar 
Bajra 
Barley 
Gram 
Peas 
Arhar 
Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
141271.30 
139861.00 
338.00 
79.66 
31.66 
51.83 
20.00 
167.50 
293.66 
6081.16 
245.83 
34.00 
592.66 
6132.33 
56.50 
679.83 
48619.50 
687.66 
38.83 
Production 
(m.t) 
415151.30 
416671.00 
429.33 
67.66 
39.83 
104.66 
16.00 
241.66 
294.83 
7535.33 
101.50 
20.00 
363.50 
3983.83 
86.00 
131.50 
3091252.00 
13585.67 
535.16 
Yield (q. 
per hac.) 
29.38 
29.79 
12.70 
8.49 
12.57 
20.19 
8.00 
14.42 
10.03 
12.39 
4.12 
5.88 
6.13 
6.49 
15.22 
1.93 
635.80 
197.56 
137.81 
Area 
-1.97 
-0.15 
-12.68 
-10.00 
-17.43 
-6.06 
-8.39 
5.32 
-6.54 
-2.72 
-9.90 
-10.98 
2.98 
0.29 
-3.76 
-12.49 
2.13 
2.84 
13.18 
Prod. 
0.58 
1.87 
-1.09 
-8.19 
-20.19 
-5.39 
-3.77 
6.54 
-8.28 
4.12 
-0.09 
-14.29 
13.46 
0.09 
-1.31 
-4.62 
1.73 
5.81 
8.64 
Yield 
2.60 
2.02 
13.28 
2.02 
-3.34 
0.71 
5.04 
1.14 
-1.86 
7.03 
10.87 
-3.72 
9.83 
-0.19 
2.54 
8.99 
-0.94 
2.92 
-4.36 
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In general, the performance of nineteen crops with respect to area production 
and yield can be examined from table 3.10. It is evident from table 3.10 that the crops 
of onion, sugarcane, groundnuts, rice and wheat show an increase in area, production 
and yield. Besides from these five crops all other crops show a downward trend in 
area. A declining trend in production is also shown by the crops which show a 
declining trend in area except the crops of mustard and potato. A declining trend in 
yield is also observed for til, masoor, moong, peas, arhar, bajra, and barley. 
During 1991-96 the total cropped area under nineteen crops was 347,077 
(10.59 per cent) of the total cropped area of the Rohilkhand (Table 3.11). Three crops 
namely, rice, wheat, and sugarcane together accoimted for more than 93 per cent of 
the total cropped area of the district. Next to rice, wheat and sugarcane were mustard 
(2.37 per cent) and masoor (2.33 per cent). The remaining fourteen crops together 
accounted for less than 2 per cent of the total cropped area. On individual basis rice 
was first ranking crop in the district which accounted for 139,817 hectares (40.28 per 
cent), with a yield of 36.77 qnt./ha. whereas it was 26.44 qnt./ha. in the Rohilkhand as 
a whole. Total area under sugarcane during this period was 45,338 hectares (13.06 per 
cent) with a yield of 612 qnt.Aia. which was higher than the average yield of 601 
qnt./ha. for Rohilkhand as a whole. 
Trends of change in area, production and yield may be seen from table 3.11. It 
is evident from table 3.11, that sugarcane is the only crop which shows a positive 
change in area (2.37 per cent), production (3.33 per cent) and yield per hectare (0.94 
per cent). Groundnuts, onion and til are the other crops which show a positive trend in 
area and production. Besides these four crops, the remaining crops show a negative 
trend in area. A declining trend in production is shown by all the crops, whereas a 
declining trend is also seen in area except the crops of wheat, potato and urad. A 
negative trend in yield is shown by arhar, til, groundnuts, onion, peas, jowar, maize 
and sunflower. 
In 1997-2002 the total area under all the crops was 345,283 hectares (10.28 
per cent) of the total cropped area. Rice, wheat and sugarcane together accounted for 
95.5 per cent of the total cropped area in the district of Pilibhit. Mustard (1.78 per 
cent) and masoor (1.76 per cent) were the next crops which covered a large area. The 
other crops together accounted for less than 1 per cent of the total cropped area. Rice 
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was the first ranking crop in the district accounted for 141,271 hectares (40.91 per 
cent). Total production of rice was 415,151 metric tonnes with a yield of 29.39 
qnt./ha., which was relatively higher than the Rohilkhand as a whole (24.20 qnt./ha.). 
Trends of growth in area, production and yield are shown in table 4.12. It is seen from 
the table 3.12 that as rice crop shows a declining trend in area (-1.97 per cent), but 
positive trends are visible in production (0.58 per cent) and yield per hectare (2.60 per 
cent). 
Wheat is the second important crop in the district with a total area of 139,861 
hectares (40.51 per cent) of the total cropped area. During 1997-2002 the total 
production of wheat was 416,671 metric tonnes with a yield of 29.79 qnt./ha. A 
downward growth is observed in area (-0.15 per cent), and a positive growth in 
production (1.87 per cent) and yield per hectare (2.02 per cent). Sugarcane is the third 
important crop in the district which accounted for 48,619 hectares (14.08 per cent), 
with a yield of 636 qnt./ha. In general all the crops, except onion, groundnuts, potato, 
sugarcane, peas, mustard show a negative trend in area. A negative trend in 
production is seen for the crops of bajra, moong, arhar, barley, jowar, til, gram, 
sunflower, maize and urad. A declining trend in yield is shown by the crops of onion, 
sugarcane, arhar, bajra, mustard and moong. 
E. Trends of Growth in Area, Production and Yield of Crops in Bijnor District 
During 1985-90,1991-96 and 1997-2002 
The Bijnor district is situated in the northeastern part of Rohilkhand plain, 
covers an area of 4,561 sq.km, with a total population of 3,130,000 in 2001. During 
1985-90 all the crops covered an area of 369,349 hectares (12 per cent) of the total 
cropped area in the Rohilkhand. Sugarcane, wheat, rice together accounted for about 
92 per cent of the total cropped area in the district. Grotmdnuts, mustard and masoor 
were the other important crops having individually more than 1 per cent of the total 
cropped area. Remaining other crops accounted for less than 4 per cent of the total 
cropped area. Among the crops, sugarcane has been the major crop in the agricultural 
economy of the district to cover an area of 159,998 hectares (43.32 per cent) with a 
total production of 8,859,046 metric tonnes and a yield of 554 qnt./ha. (Table 3.3). 
Wheat is the second important crop in the district next to sugarcane, covering 
an area of 112,770 hectares (30.53 per cent) with a total production of 243,602 metric 
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Table 3.13 
Crop-wise Area, Production and Yield in Bijnor district - 1985-90 
Linear growth (in per cent) 
Crops 
Rice 
Wheat 
Maize 
Jowar 
Bajra 
Barley 
Gram 
Peas 
Arhar 
Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
65643.17 
112770.00 
1756.00 
169.66 
712.00 
1052.33 
2687.66 
722.00 
1416.83 
4623.83 
2309.00 
701.83 
6309.00 
4934.83 
73.50 
1558.00 
159998.50 
1601.83 
309.50 
Production 
(m.t) 
143961.80 
243602.50 
1519.83 
153.66 
495.66 
1293.83 
1999.16 
658.83 
1661.66 
2628.00 
948.00 
363.16 
6198.50 
2665.33 
54.66 
142.00 
8859046.00 
28261.00 
3883.83 
Yield (q. 
per hac.) 
21.93 
21.60 
8.65 
9.05 
6.96 
12.29 
7.43 
9.12 
11.72 
5.68 
4.10 
5.17 
9.82 
5.40 
7.43 
0.91 
553.69 
176.42 
125.48 
Area 
-2.94 
-3.84 
-15.96 
-2.92 
-9.86 
-9.23 
-6.30 
-2.10 
-5.90 
0.38 
2.03 
-1.31 
-3.32 
-3.70 
-6.06 
-7.52 
2.21 
-0.18 
4.79 
Prod. 
1.58 
-1.92 
-17.3 
-4.00 
-7.92 
-6.29 
-6.68 
-4.48 
-15.71 
-0.16 
8.42 
-2.55 
-4.13 
-3.53 
-6.47 
3.87 
3.43 
4.04 
-3.71 
Yield 
4.65 
2.00 
-1.59 
-1.10 
2.06 
3.24 
-0.39 
-3.06 
-10.43 
-0.57 
6.24 
-1.25 
-0.83 
0.17 
-0.44 
12.44 
1.19 
4.22 
-8.11 
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Table 3.14 
Crop-wise Area, Production and Yield in Bijnor district -1991-96 
Linear growth (in per cent) 
Crops 
Rice 
Wheat 
Maize 
Jowar 
Bajra 
Barley 
Gram 
Peas 
Arhar 
Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
59816.50 
118123.30 
366.16 
53.50 
79.66 
332.50 
1262.66 
677.00 
513.16 
4032.33 
3072.83 
424.83 
4747.66 
2094.16 
88.66 
1177.16 
189049.30 
699.33 
230.33 
Production 
(m.t) 
164561.00 
294322.80 
435.83 
49.66 
86.00 
663.33 
940.16 
956.66 
455.66 
2539.33 
2047.50 
226.50 
4506.00 
1701.16 
104.33 
166.66 
11853387.00 
17233.33 
2980.50 
Yield (q. 
per hac.) 
27.51 
24.91 
11.90 
9.28 
10.79 
19.94 
7.44 
14.13 
8.87 
6.29 
6.66 
5.33 
9.49 
8.12 
11.76 
1.41 
626.99 
246.42 
129.39 
Area 
-0.03 
-0.91 
-5.09 
-13.76 
-8.22 
-15.77 
-3.83 
-2.18 
-5.80 
-3.93 
1.29 
-13.59 
-1.39 
-7.63 
9.36 
-3.5 
1.08 
4.07 
3.02 
Prod. 
1.73 
-0.04 
-0.58 
-15.92 
-1.35 
-13.97 
-2.80 
4.7 
-4.55 
0.38 
1.23 
-10.54 
-4.29 
-5.53 
13.32 
-9.76 
1.74 
9.08 
5.37 
Yield 
1.79 
0.88 
4.76 
1.06 
7.48 
2.13 
1.07 
3.15 
1.32 
4.50 
-0.08 
3.51 
-2.93 
2.28 
3.63 
-6.46 
0.65 
4.82 
2.27 
100 
Table 3.15 
Crop-wise Area, Production and Yield in Bijnor district -1997-02 
Linear growth (in per cent) 
Crops 
Rice 
Wheat 
Maize 
Jo war 
Bajra 
Barley 
Gram 
Peas 
Arhar 
Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
61737.83 
112397.3 
156 
19.83333 
33 
50.5 
380 
491.83 
187.00 
2553.16 
2599.5 
41.66667 
2469.83 
1257.667 
7.666667 
331.66 
208752.80 
999.33 
45.66 
Production 
(m.t) 
187704.80 
310183.80 
221.00 
20.50 
26.50 
122.50 
342.83 
616.33 
192.83 
1887.83 
1205.00 
28.83 
2487.00 
1188.66 
7.33 
50.66 
12843116.00 
20624.67 
588.66 
Yield (q. 
per hac.) 
30.40 
27.59 
14.16 
10.33 
8.03 
24.25 
9.02 
12.53 
10.31 
7.39 
4.63 
6.92 
10.06 
9.45 
9.56 
1.52 
615.23 
206.38 
128.90 
Area 
-1.79 
-0.53 
-26.05 
-18.73 
-17.66 
-12.61 
-7.67 
2.75 
-8.14 
-6.65 
-0.90 
-11.13 
-6.41 
3.64 
-9.93 
-3.91 
0.90 
-3.83 
-1.25 
Prod. 
0.86 
-0.12 
-27.72 
-21.98 
-27.44 
-12.16 
-7.08 
1.93 
-9.46 
-3.50 
2.56 
-10.98 
-7.79 
4.86 
-9.70 
15.88 
0.50 
1.88 
-1.94 
Yield 
2.69 
0.41 
-2.26 
-4.00 
-8.94 
0.51 
0.65 
-0.80 
-1.40 
2.28 
3.51 
0.17 
-1.47 
1.18 
0.25 
20.63 
-0.39 
5.93 
-0.70 
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tonnes with a yield of 21.60 qnt./ha. Rice is the third ranking crop in the district of 
Bijnor to cover an area of 65,643 hectares (17.77 per cent). The total production of 
rice during this period was 143,962 metric tonnes with a yield of 21.93 qnt./ha. 
The performance of nineteen selected crops with respect to area, production 
and yield may be examined from table 3.13, that sugarcane was having a positive 
growth in area (2.21 per cent), production (3.43 per cent) and yield (1.19 per cent), 
urad also shows an upward trend in area (2.03 per cent), production (8.42 per cent) 
and yield (6.24 per cent). While rice had a negative growth in respect of area (-2.94 
per cent) but a positive trend in production (1.58 per cent) and yield (4.65 per cent). 
Wheat was another major crop to show a declining growth in area (-3.92 per cent) and 
production (-1.92 per cent) but an upward trend is visible in yield (2 per cent). Other 
crops, except onion and masoor observed a negative growth in area. A negative 
growth in production to attained by all the crops which had a negative growth in area, 
except the crops of til and potato. Onion shows a positive growth in area (4.97 per 
cent) but a negative growth in production (-3.71 per cent) and yield (-8.11 per cent). 
The crops which experienced a declining trend in yield are onion, groimdnuts, arhar, 
masoor, peas, maize, sunflower, jowar, moong, and gram (Table 3.13). 
In 1991-96 the total area under nineteen crops was 386,841 hectares (11.81 per 
cent) of the total cropped area of Rohilkhand. Sugarcane, wheat and rice were the 
major crops in the district covering 95 per cent of the total cropped area of the district. 
Next to sugarcane, wheat and rice were groundnuts (1.23 per cent) and masoor (1.04 
per cent). Other remaining crops together accounted for less than 3 per cent of the 
total cropped area (Table 3.14). 
Sugarcane was the first crop in the district which covered an area of 189,049 
hectares (48.87 per cent) with a yield of 627 qnt./ha. Wheat wasa second ranking crop 
in the district next to sugarcane. Total area under wheat during 1991-96 was 118,123 
hectares (30.53 per cent), with a yield of 24.91 qnt./ha. Rice has been the third 
ranking crop in the district, covering an area of 59,816 hectares (15.46 per cent) of the 
total cropped area, with a yield of 27.51 qnt./ha. 
The patterns of area, production and yield of different crops during 1991-96 
are shown in table 3.14. It can be seen fix)m the same table that in the Bijnor district 
crops of sunflower, potato, sugarcane and onion show a upward trend in area, 
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production and yield per hectare. Crops of til and groundnuts fallow a decreasing 
trend in area, production and yield. However, wheat registered a downward trend in 
area and production, but an increasing trend has been maintained in yield per hectare. 
Rice registered a slight decrease in area but an upward trend in production and yield 
per hectare. Other crops, except urad experienced a negative growth in area. 
Declining trend in production is also shovm by all the crops which show a declining 
trend in area, except the crops of peas and masoor. Til and groundnuts are the only 
two crops which show a declining trend in yield per hectare. 
During 1997-2002 the total area under nineteen crops was 394,512 hectares 
(11.75 per cent) of the total cropped area of Rohilkhand. Sugarcane, wheat and rice 
were the major crops in the district, and covered together more than 97 per cent of the 
total cropped area. Remaining other crops accounted for less than 3 per cent of the 
total cropped area (Table 3.15). 
Sugarcane has been a major crop in the district of cover an area of 208,753 
hectares (52.91 per cent) with a yield of 615 qnt./ha. Wheat was the second important 
crop in the district accounting for 112,397 hectares (28.49 per cent) of the total 
cropped area with a yield of 27.60 qnt,/ha. during the same period. Rice was third 
major crop in the district to cover an area of 61,738 hectares (15.65 per cent) with a 
yield of 30.40 qnt./ha. 
Growth trends in area, production and yield per hectare (cropwise) are shown 
in table 3.15. It is seen from the same table that in general all the crops with the 
exception of sugarcane, mustard and peas registered a negative growth in area. A 
declining trend in production is also shown by all the crops which have a declining 
trend in area except the crops of urad, rice, til and potato. A declining trend in yield is 
observed for the crops of onion, sugarcane, groundnuts, arhar, peas, maize, bajra and 
jo war. 
F. Trends of Growth in Area, Production and Yield of Crops in Moradabad 
District During 1985-90,1991-96 and 1997-2002 
The district of Moradabad lies in the north central part of Rohilkhand plains 
covering an area of 3,497 sq.km with a total population of 3,750,000 in 2001. It is 
among the districts of the Rohilkhand where the agriculture is technologically 
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advanced. The total area under nineteen crops during 1985-90 was 614,594 hectares 
which shared about 20 per cent in the total cropped area of Rohilkhand. Area, 
production and yield of nineteen crops with their trends of growth during 1985-90 are 
shown in table 3.16. Wheat and sugarcane account a major share in crop cultivation in 
the district, which covered an area of 257,347 and 130,237 hectares respectively. 
Besides wheat and sugarcane, rice occupies the third place and covered 108,302 
hectares (17.62 per cent) of the total cultivated area. These three crops together 
accounted for more than 81 per cent of the total cropped area in the district. The crops 
of next importance are bajra (6.85 per cent), maize (3.91 per cent), jowar (1.88 per 
cent), potato (1.46 per cent) which together accounted for 14.10 per cent share in the 
total cropped area. 
The production crops recorded was as follows : wheat 570,931 metric tonnes 
(yield 22.18 qnt./ha.), sugarcane 6,890,228 metric tonnes (yield 529 qnt./ha.), rice 
213,254 metric tonnes (yield 19.69 qnt.Aia.). The yield qnt./ha. of wheat is higher, 
whereas, the yield of sugarcane and rice is lower district than the Rohilkhand average. 
Table 3.16 shows the pattern of change in area, production and yield during 
the period of 1985-90. It is seen from the same table that in general, the crops of 
sugarcane, onion, potato, rice, urad, bajra has followed an increasing trend in area, 
production and yield. The highest growth in area, production and yield was computed 
for the crops of urad, potato and onion. Other crops, except the moong and 
groundnuts show a decreasing trend in area. 
A declining trend in production is shown by all the crops which have shown a 
declining trend in area, except the crops of sunflower and til. Although moong show a 
positive trend in area but there has been a negative trend in its production and yield. 
The crops which show a negative trend in yield per hectare are: arhar, gram, jowar, 
peas, maize, masoor, moong, mustard, groundnuts and wheat. 
During 1991-96 all of the nineteen crops covered 665,963 hectares (20.33 per 
cent) in the total cropped area of Rohilkhand. Wheat, sugarcane and rice were the 
major crops in the district to cover about 85 per cent of the total cropped area. The 
crops of next importance were bajra (7.34 per cent), potato (1.74 per cent), mustard 
(1.64 per cent) and maize (1.62 per cent). Remaining crops together accounted less 
than 3 per cent of the total cropped area (Table 3.17). 
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Table 3.16 
Crop-wise Area, Production and Yield in Moradabad district -1985-90 
Linear growth (in per cent) 
Crops 
Rice 
Wheat 
Maize 
Jowar 
Bajra 
Barley 
Gram 
Peas 
Arhar 
Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
61737.83 
112397.3 
156 
19.83333 
33 
50.5 
380 
491.83 
187.00 
2553.16 
2599.5 
41.66667 
2469.83 
1257.667 
7.666667 
331.66 
208752.80 
999.33 
45.66 
Production 
(m.t) 
187704.80 
310183.80 
221.00 
20.50 
26.50 
122.50 
342.83 
616.33 
192.83 
1887.83 
1205.00 
28.83 
2487.00 
1188.66 
7.33 
50.66 
12843116.00 
20624.67 
588.66 
Yield (q. 
per hac.) 
30.40 
27.59 
14.16 
10.33 
8.03 
24.25 
9.02 
12.53 
10.31 
7.39 
4.63 
6.92 
10.06 
9.45 
9.56 
1.52 
615.23 
206.38 
128.90 
Area 
-1.79 
-0.53 
-26.05 
-18.73 
-17.66 
-12.61 
-7.67 
2.75 
-8.14 
-6.65 
-0.90 
-11.13 
-6.41 
3.64 
-9.93 
-3.91 
0.90 
-3.83 
-1.25 
Prod. 
0.86 
-0.12 
-27.72 
-21.98 
-27.44 
-12.16 
-7.08 
1.93 
-9.46 
-3.50 
2.56 
-10.98 
-7.79 
4.86 
-9.70 
15.88 
0.50 
1.88 
-1.94 
Yield 
2.69 
0.41 
-2.26 
-4.00 
-8.94 
0.51 
0.65 
-0.80 
-1.40 
2.28 
3.51 
0.17 
-1.47 
1.18 
0.25 
20.63 
-0.39 
5.93 
-0.70 
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Table 3.17 
Crop-wise Area, Production and Yield in Moradabad district - 1991-96 
Linear growth (in per cent) 
Crops 
Rice 
Wheat 
Maize 
Jowar 
Bajra 
Barley 
Gram 
Peas 
Arhar 
Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
123382.30 
296360.30 
10827.67 
5025.66 
48909.33 
720.66 
855.33 
1638.00 
1419.33 
3527.83 
3549.66 
246.16 
356.83 
10946.83 
145.16 
875.33 
144722.80 
11594.83 
859.50 
Production 
(m.t) 
292591.50 
759714.20 
16006.67 
4671.00 
50754.00 
1433.83 
534.00 
1930.50 
1275.50 
2692.66 
1972.33 
81.33 
209.00 
8874.66 
158.66 
107.66 
8249923.00 
222589.20 
11031.83 
Yield (q. 
per hac.) 
23.71 
25.63 
14.78 
9.29 
10.37 
19.89 
6.24 
11.78 
8.98 
7.63 
5.55 
3.30 
5.85 
8.10 
10.92 
1.23 
570.04 
191.97 
128.35 
Area 
1.86 
-0.56 
-3.08 
-8.54 
-0.52 
-9.58 
-14.43 
-6.94 
-1.37 
-4.29 
2.10 
-1.10 
-43.09 
1.73 
-7.26 
6.64 
-1.01 
0.65 
-3.09 
Prod. 
3.63 
0.46 
2.30 
-8.06 
-2.29 
-7.66 
-8.17 
-1.42 
-0.07 
0.43 
0.09 
1.22 
-40.17 
6.67 
-3.21 
-0.27 
2.36 
5.60 
-0.67 
Yield 
1.73 
1.03 
5.56 
0.53 
-1.77 
2.71 
7.32 
5.92 
1.32 
4.97 
-1.96 
2.42 
3.51 
4.85 
4.37 
-6.76 
3.19 
4.92 
2.50 
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Table 3.18 
Crop-wise Area, Production and Yield in Moradabad district - 1997-2002 
Linear growth (in per cent) 
Crops 
Rice 
Wheat 
Maize 
Jowar 
Bajra 
Barley 
Gram 
Peas 
Arhar 
Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
116822.00 
183800.80 
2288.50 
1991.33 
36057.33 
326.00 
124.83 
503.16 
820.83 
2671.66 
5313.16 
129.16 
10.16 
8617.83 
6.16 
200.83 
65847.17 
9058.33 
376.33 
Production 
(m.t) 
286378.30 
553817 
3176.66 
1587.667 
37743.00 
788.1667 
113.1667 
581.50 
811.00 
2372.00 
3309.00 
44.16667 
8.00 
7427.00 
10.83333 
35.33 
3751415.00 
217413.30 
4789.00 
Yield (q. 
per liac.) 
24.51 
30.13 
13.88 
7.97 
10.46 
24.17 
9.06 
11.55 
9.88 
8.87 
6.22 
3.41 
7.86 
8.61 
17.56 
1.75 
569.71 
240.01 
127.25 
Area 
-1.34 
1.65 
-2.53 
-3.72 
-1.77 
1.54 
-6.19 
-1.62 
7.51 
9.16 
24.09 
5.10 
22.36 
-0.27 
-20.31 
4.85 
2.19 
-0.34 
-3.37 
Prod. 
2.04 
2.50 
-1.96 
-8.64 
-2.35 
1.72 
-5.56 
-1.72 
5.98 
14.58 
33.18 
-3.74 
18.18 
3.44 
-25.95 
18.70 
-0.42 
3.47 
-3.38 
Yield 
3.42 
0.82 
0.58 
-5.10 
-0.60 
0.19 
0.69 
-0.10 
-1.43 
4.97 
7.33 
-8.40 
-3.41 
3.72 
-7.08 
13.25 
-2.56 
3.82 
-0.01 
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Wheat was the first ranking crop in the district to cover 296,360 hectares 
(44.50 per cent) with a yield of 25.63 qnt./ha. lower than the value of 26.44 qnt./ha for 
the Rohilkhand as a whole. Sugarcane was the second important crop in the 
Moradabad district covering an area of 144,723 hectares (21.73 per cent) with a yield 
of 570 qnt./ha. Rice occupied third place in the district of Moradabad with a total area 
of 123,382 hectares (18.53 per cent) with a yield of 23.71 qnt./ha. 
The pattern of area, production and yield of different crops during 1991-96 are 
shown in table 3.17. It is seen from the same table that in Moradabad district crops of 
potato, rice, mustard have in general an upward trend in area, production and yield per 
hectare. Wheat shows a downward trend with respect to area (-0.56 per cent), but an 
upward trend in production (0.46 per cent) and yield (1.03 per cent). Sugarcane has 
also shown a negative trend in area (-1.01 per cent), but fallow an upward trend in 
production (2.36 per cent) and yield (3.19 per cent). In general, most other crops show 
a decreasing trend in area and production. There are few crops of moong, masoor and 
maize which show a decreasing trend in area but an upward trend in production and 
yield. Til is the only crop which show an increasing trend in area, but a downward 
trend in production and yield per hectare. Only three crops namely, til, urad and bajra 
show a decreasing growth in yield per hectare. 
During the period of 1997-2002 nineteen major crops covered an area of 
434,966 hectares (12.95 per cent) in the district of the total cropped area of 
Rohilkhand plains. During this period there is a substantial decrease in total cropped 
area in the district of Moradabad due to the creation of a new district of J.P. Nagar 
from the Moradabad. Wheat cultivation acquired sufficiently large area to the tune of 
42.46 per cent of the total area under nineteen crops (Table 3.18). Wheat cultivation 
was followed by rice (26.86 per cent), sugarcane (15.14 per cent), bajra (8.29 per 
cent), potato (2.08 per cent), mustard (1.98 per cent), urad (1.22 per cent). The 
remaining crops acquired an area of between 2 and 3 per. The yield of sugarcane in 
the district was relatively low, whereas, the yields of wheat and rice were higher than 
the Rohilkhand. 
The performance of nineteen crops in terms of area, production and yield may 
be examined from table 3.18. It is evident from the table that the crops of wheat 
barley, urad, til, and masoor show an increase in area production and yield. Whereas 
108 
the crops of jowar, sunflower, bajra, peas and onion show a decreasing trend in area 
production and yield. Mustard, potato and rice are the crops which show a decreasing 
trend in area, but there is an upward trend in production and yield per hectare. 
Sugarcane and moong are the two crops which show an upward trend in area, but a 
decreasing trend is observed in production and yield per hectare. Arhar and 
groundnuts are the other two crops which show an upward trend in area and 
production, but a downward trend in production and yield. Remaining other crops 
follow a downward trend both in area and production. 
G, Trends of Growth in Area, Production and Yield of Crops in Rampur 
District During 1985-90,1991-96 and 1997-2002 
The district of Rampur with an area of 2,367 sq.km. lies in the northern part of 
the Rohilkhand plains, sharing its boundary with the state of Uttaranchal. The total 
population of the district was 1,920,000 persons as per 2001 census. During the period 
of 1985-90, the nineteen selected crops covered an area of 280,916 hectares in the 
district accounted for 9.13 per cent of the total cropped area of Rohilkhand. Wheat, 
rice and sugarcane together accounted for about 86 per cent of the total cropped area 
in the district of Rampur (Table 3.19). The crop of jowar (3.22 per cent), maize (2.96 
per cent), masoor (1.79 per cent) and mustard (1.59 per cent) were the crops next in 
importance. Remaining other crops shared less than 5 per cent of the total cropped 
area in the district. Table 3.19 depicts that, wheat being the major crop accounted for 
an area of 112.312 hectares (35.34 per cent). Rice is the second ranking crop in the 
district which accounted for 99,287 hectares (35.34 per cet). Sugarcane is the third 
ranking crop in the district contributing 29,712 hectares (10.58 per cent). 
Total yield of individual crops was as follows : wheat 274,295 metric tormes 
(yield 24.42 qnt./ha.), rice 233,639 metric tonnes yield (23.53 qnt./ha.), sugarcane 
1,584,229 metric tonnes (yield 533 qnt./ha.). The yield of wheat and rice in the district 
was higher, whereas the yield of sugarcane was lower than the Rohilkhand average 
(Table 3.19). 
The pattern of change in area, production and yield per hectare in Rampur 
district are shown in table 3.19. It will be seen fi-om the same table that in general, 
there is an upward trend in area, production and yield of crops - sunflower, urad, 
mustard, rice, til, groundnuts and sugarcane. In case of jowar, maize and arhar, there 
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Table 3.19 
Crop-wise Area, Production and Yield in Rampur district -1985-90 
Linear growth (in per cent) 
Crops 
Rice 
Wheat 
Maize 
Jo war 
Bajra 
Barley 
Gram 
Peas 
Arhar 
Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
99287.17 
112311.80 
7422.83 
9037.33 
2755.33 
240.00 
2018.16 
1258.33 
2777.16 
5031.16 
334.83 
97.83 
860.00 
4464.50 
33.00 
79.83 
29712.50 
2723.00 
471.16 
Production 
(m.t) 
233639.00 
274234.80 
6575.66 
7664.66 
2131.33 
296.16 
1302.33 
934.83 
2668.83 
2731.00 
138.33 
49.50 
758.16 
2581.50 
26.16 
6.33 
1584229.00 
43376.33 
7669.83 
Yield (q. 
per hac.) 
23.53 
24.41 
8.85 
8.48 
7.73 
12.34 
6.45 
7.42 
9.60 
5.42 
4.13 
5.05 
8.81 
5.78 
7.92 
0.79 
533.18 
159.29 
162.78 
Area 
1.49 
0.45 
-9.90 
-4.14 
-1.57 
-9.81 
-10.65 
6.19 
-10.74 
0.96 
2.19 
4.17 
1.04 
4.1 
6.24 
3.11 
2.81 
1.27 
-3.61 
Prod. 
1.98 
-0.08 
-11.07 
-5.86 
-1.08 
-6.93 
-2.72 
-8.93 
-16.69 
-0.32 
8.53 
3.35 
2.41 
4.27 
9.32 
11.04 
5.10 
1.22 
-2.71 
Yield 
0.48 
-0.53 
-1.30 
-1.80 
0.49 
3.19 
8.86 
-14.25 
-6.66 
-1.27 
6.20 
-0.79 
1.35 
0.40 
3.43 
7.60 
2.13 
-0.05 
0.93 
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Table 3.20 
Crop-wise Area, Production and Yield in Rampur district -1991-96 
Linear growth (in per cent) 
Crops 
Rice 
Wheat 
Maize 
Jowar 
Bajra 
Barley 
Gram 
Peas 
Arhar 
Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
113682.50 
117928.30 
1479.50 
4191.00 
3921.33 
99.83 
520.16 
1855.50 
660.66 
4103.50 
557.16 
65.66 
121.00 
10793.17 
975.16 
145.16 
28722.83 
2914.50 
252.50 
Production 
(m.t) 
274496.70 
369943.00 
1646.66 
3882.33 
4478.66 
197.66 
403.66 
2521.66 
588.83 
3018.66 
343.16 
30.16 
115.16 
7480.66 
1264.50 
16.16 
1589140.00 
56780.17 
3119.00 
Yield (q. 
per hac.) 
24.14 
31.37 
11.12 
9.26 
11.42 
19.79 
7.76 
13.59 
8.91 
7.35 
6.15 
4.59 
9.51 
6.93 
12.96 
1.11 
553.26 
194.81 
123.52 
Area 
2.21 
-0.20 
-10.59 
-1.87 
0.69 
-6.32 
-9.90 
12.66 
-0.58 
-1.94 
5.49 
-9.92 
-27.79 
5.40 
32.66 
-7.46 
-0.62 
0.84 
-0.48 
Prod. 
4.34 
1.73 
-6.09 
-1.27 
3.58 
-4.36 
-7.22 
16.08 
0.73 
3.49 
5.09 
-11.25 
-29.27 
1.52 
38.5 
-7.22 
-3.57 
4.19 
0.35 
Yield 
2.08 
1.93 
5.04 
0.61 
2.88 
2.11 
2.97 
3.04 
1.32 
5.54 
-0.77 
-1.46 
-2.06 
-3.67 
4.41 
0.28 
-2.96 
3.31 
0.84 
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Table 3.21 
Crop-wise Area, Production and Yield in Rampur district - 1997-02 
Linear growth (in per cent) 
Crops 
Rice 
Wheat 
Maize 
Jo war 
Bajra 
Barley 
Gram 
Peas 
Ariiar 
Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
123897.30 
127202.50 
292.00 
2364.66 
4124.00 
52.00 
116.50 
1079.50 
417.50 
3401.16 
940.00 
26.50 
9.00 
5393.83 
1390.66 
26.50 
24692.50 
3039.33 
274.33 
Production 
(m-t) 
307158.00 
427843.80 
414.00 
2207.50 
3570.83 
126.00 
105.83 
1259.83 
430.50 
3320.16 
529.66 
12.66 
8.50 
5027.00 
1470.16 
2.50 
1496579.00 
72070.33 
3614.16 
Yield (q. 
per hac.) 
24.79 
33.63 
14.17 
9.33 
8.65 
24.23 
9.08 
11.67 
10.31 
9.76 
5.63 
4.77 
9.44 
9.31 
10.57 
0.94 
606.08 
237.12 
131.74 
Area 
-4.00 
1.34 
-5.87 
-3.43 
4.27 
-0.46 
-4.32 
-2.66 
-6.98 
3.00 
10.83 
12.4 
3.95 
-5.68 
-14.02 
1.85 
0.51 
-0.39 
-1.09 
Prod. 
1.13 
1.55 
-7.91 
-3.50 
7.16 
-0.15 
-3.61 
-3.24 
-8.29 
11.99 
21.56 
5.40 
1.31 
-4.13 
-13.61 
1.66 
0.36 
8.52 
-1.22 
Yield 
5.34 
0.21 
-2.15 
-0.07 
2.77 
0.31 
0.74 
-0.78 
-1.37 
8.77 
9.69 
-6.23 
-2.55 
1.65 
0.48 
-0.15 
-0.15 
8.94 
0.30 
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has been a downward trend in above three characteristics of landuse and growth. 
Wheat, peas and masoor are the crops which observed a positive trend in area, but a 
negative trend has been observed in production and yield. Crops of barley, gram, bajra 
and onion registered a downward trend in area and production, but an upward trend in 
yield per hectare. 
During the period of 1991-96 nineteen crops accounted for 293,989 hectares 
(8.94 per cent) of the total cropped area of Rohilkhand. The crops in importance were 
wheat, rice, sugarcane mustard, jowar, masoor, bajra and potato. First three crops 
accounted for more than 88 per cent of the total cropped area. 
Total yield of these three crops was as follows : wheat 369,943 metric tonnes 
(yield 31.37 qnt./ha.), rice 274,497 metric tonnes (yield 24.14 qnt./ha.), sugarcane 
1,589,140 metric tonnes (553 qnt./ha.). The crops of wheat and rice attained a higher 
yield and the sugarcane a lower yield in the district in comparison to Rohilkhand as a 
whole. 
Viewed over a period of six years (1991-96), the relative changes in area, 
production and yield may be examined from table 3.20 in the district. It is seen in 
general, that the crops of sunflower, bajra, urad, rice, peas and potato show an 
increase, whereas, moong, groundnuts and sugarcane show a decrease in area 
production and yield. A declining trend is seen in area under groundnuts (-27.79 
percent), maize (-10.59 per cent), moong (-9.92 per cent) gram (-9.90 per cent), til 
(-7.22 per cent), barley (-6.32 per cent), masoor (1.94 per cent), jowar (1.87 per cent), 
sugarcane (-0.69 per cent), arhar (-0.58 per cent), onion (-0.48 per cent) and wheat 
(-0.20 per cent). A declining trend is also visible in production as it is fund in area, 
except the crops of onion, arhar, masoor and wheat. Downward trends in yield per 
hectare are restricted mainly to the crops of mustard (-3.76 per cent), sugarcane (-2.96 
per cent), groundnuts (-2.06 per cent), moong (-1.46 per cent) and urad (-0.77 per 
cent). 
During the period of 1997-2002 nineteen crops acquired an area of 298,740 
hectares (8.89 per cent) of the total cropped area of Rohilkhand plains. Table 3.21 
shows that, wheat, rice and sugarcane together accounted for more than 92 per cent of 
the total cropped area. The crops of next importance were mustard (1.80 per cent), 
bajra (1.38 per cent), masoor (1.14 per cent) and potato (1.02 per cent). Remaining 
113 
other crops together accounted for less than 3 per cent of the total cropped area. 
Wheat has been the first ranking crop covering an area of 127,202 hectares (42.58 per 
cent), with a yield of 33.64 qnt./ha. Next to wheat was rice, which covered an area of 
123,897 hectares (41.47 per cent) with a yield of 24.79 qnt./ha. Sugarcane was the 
third important crop accounting for 24,692 hectares (8.26 per cent) with a yield of 606 
qnt./ha. The yields of wheat and rice in the district were higher than the Rohilkhand 
average (wheat 29.88, rice 24.30 qnt./ha.), whereas the yield of sugarcane equated to 
that of Rohilkhand average (606 qnt./ha.). 
The patterns of change in area production and yield per hectare in Rampur 
district during the period of 1997-2002 are shown in table 3.21. It is seen from the 
same table that in general, there is an upward trend in area production and yield in 
crops of wheat, bajra, urad, masoor and groundnuts. Decreasing trends were observed 
in crops of jowar, maize, peas and arhar in area, production and yield. The crops of 
barley, gram, sunflower, mustard and onion show a decreasing trend in area and 
production, but an upward trend in yield. Potato and rice are the two crops which 
observed a downward trend in area, but an upward trend in production and yield. 
H. Trends of Growth in Area, Production and Yield of Crops in J.P. Nagar 
District During 1985-90,1991-96 and 1997-2002 
The district J.P. Nagar lies eastern part of Rohilkhand, covers an area of 2,470 
sq.km with a total population of 1,500,000 persons in 2001 census. The district of J.P. 
Nagar got separated from district of Moradabad in 1995. Therefore, the changes in 
area, production and yield per hectare and the growth rate were calculated only for the 
period of 1997-2002 for the data are available In absolute terms, area under the 
nineteen crops accounted 223,456 hectares (6.65 per cent) to the total cropped area of 
Rohilkhand. Table 3.22 exhibits that among the important crops grown in the district, 
wheat stands to cover an area of 99571 hectares (44.56 per cent), followed by 
sugarcane covering an area of 74,374 hectares (33.28 per cent), rice 27,849 hectares 
(12.46 per cent), bajra 6,890 hectares (3.08 per cent), maize 5,144 hectares (2.30 per 
cent), potato 4,262 hectares (1.91 per cent). 
Remaining crops share less than 3 per cent of the total cropped area. The 
production of these crops during 1997-2002 was in the order of: wheat 297,782 metric 
tonnes (yield 29.91 qnt./ha.), sugarcane 4,485,668 metric tonnes (yield 603 qnt./ha.). 
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Table 3.22 
Crop-wise Area, Production and Yield in J.P. Nagar district - 1997-02 
Linear growth (in per cent) 
Crops 
Rice 
Wheat 
Maize 
Jo war 
Bajra 
Barley 
Gram 
Peas 
Arliar 
1 Masoor 
Urad 
Moong 
Groundnuts 
Mustard 
Sunflower 
Til 
Sugarcane 
Potato 
Onion 
Area 
(hac.) 
27848.50 
99571.00 
5143.66 
55.00 
6890.33 
104.33 
8.83 
235.33 
529.00 
335.16 
1889.83 
92.16 
2.83 
2005.16 
5.16 
16.33 
74374.33 
4262.16 
86.50 
Production 
(m.t) 
63481.50 
297782.50 
6511.00 
44.00 
5161.00 
251.50 
8.16 
278.66 
525.33 
295.83 
1121.83 
22.50 
2.16 
1959.83 
4.50 
3.66 
4485668.00 
86009.17 
1136.83 
Yield (q. 
per hac.) 
22.79 
29.90 
12.65 
8.00 
7.49 
24.10 
9.24 
11.84 
9.93 
8.82 
5.93 
2.44 
7.64 
9.77 
8.70 
2.24 
603.12 
201.79 
131.42 
Area 
-5.40 
-0.77 
-7.51 
-34.85 
0.99 
0.65 
-27.01 
-5.39 
3.51 
1.59 
16.3 
-8.21 
9.32 
1.59 
-1.83 
-9.25 
-0.65 
-0.05 
-16.05 
Prod. 
-5.84 
-0.37 
-6.08 
-33.22 
0.41 
1.24 
-26.28 
-4.44 
2.08 
1.43 
26.01 
-4.63 
7.54 
1.43 
-2.00 
-7.5 
-1.19 
-0.07 
-17.01 
Yield 
-0.46 
0.40 
1.54 
2.50 
-0.56 
0.58 
0.99 
1.00 
-1.39 
-0.16 
8.36 
3.92 
-1.64 
-0.16 
-0.17 
-2.99 
-0.54 
-0.02 
-1.14 
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rice 63,481 metric tonnes (yield 22.79 qnt./ha.) (Table 3.22). The yield of three major 
crops in the district was lower than the average yield of the Rohilkhand during 1997-
2002. These three crops were wheat, sugarcane, and rice, together accounted for more 
than 90 per cent of the total cropped area. Cropwise area, production and yield during 
1997-2002 are shown in table 3.22. 
The two crops of urad and barley show an increasing trend in whereas, til, 
potato, sugarcane, rice, sunflower and onion follow a decreasing trend in area, 
production and yield per hectare. 
The decreasing trend is seen in area and production for the crops of gram, 
moong, wheat, jowar, maize, peas but an increase in yield per hectare was registered 
for these crops. Groundnuts, arhar, masoor, mustard and bajra are the crops which 
registered a positive trend in area and production, but a negative trend in yield per 
hectare. 
Chapter 4 
AGRICULTURAL PRODUCTIVITY AND PRODUCTIVITY 
REGIONS IN ROHILKHAND 
A. Concept of Agricultural Productivity 
Productivity is generally used to express the power of agriculture in a 
particular region to produce crops without regard to whether that power is due to the 
bounty of nature or to the efforts of man. Sometimes it is considered as the overall 
efficiency of a production system. Productivity is defined as a ratio of output to 
resources expanded individually or collectively. This term has also incorrectly and 
interchangeably been used with production. In reality, production refers to the volume 
of output while productivity signifies the output in relation to resources expanded. 
Production can be increased by employing more resources without increasing 
productivity. On the other hand productivity can be increased without increasing 
production by employing less inputs for the same production. But it is commonly 
agreed that productivity is the ability of a production system to produce more 
economically and efficiently. Therefore, agricultural productivity can be defined as a 
measure of efficiency in a production system which engages land, labour, capital and 
other resources. 
In recent years many attempts have been made to define connotation of 
agricultural productivity and a considerable amount of literature exists on this 
subject.' Dewett (1966) explains that, "productivity expresses the varying relationship 
between agricultural output and one of the major inputs, like land, labour or capital, 
then complementary factors remaining the same..." It should be borne in mind, that 
productivity is physical rather than a value concept.'^  
Land, labour and capital are the best known partial productivity measures. 
'Land' is viewed as an area with different natural attributes. It realizes different rents 
and sold on different purchase prices. Attention may specially be focused on the 
productivity of land because of substantial increases in population. Land on unit or 
regional basis expresses yield of crops in terms of output, and from a national point of 
view, it is desirable to secure the employment of the greatest number of persons. 
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Productivity of land is obviously of primary importance in countries like 
India where the density of population is high. Where land resources are limited, the 
principal means of raising production to keep pace with the growth of population and 
the demand for improved diets is by raising yields per hectare. 
Raising the productivity of land, however, does not mean only raising the 
yield of individual crops. It encompasses the whole output of a farm or country in 
relation to the total area of farm land, and may be raised also by changing the pattern 
of production towards more intensive system of cultivation or towards higher value 
crops. A distinction must be made between the measurement of agricultural output in 
terms of calories (or some other measurement of food values), and in terms of money 
values. For instance, if in a region land is shifted from cereal crops to potatoes, the 
output per hectare in terms of calories for human food is likely to be increased, but its 
productivity in terms of money value may be changed up or down according to the 
relative prices of cereals and potatoes. 
Again shifting of land from main crop potatoes to early season potatoes or to 
vegetables may well increase its productivity in money terms, but the quantum of 
output will be reduced in terms of calories. 
The assessment of productivity of labour is somewhat more complex aspect 
than the land productivity. Measurement of labour productivity gives an insight about 
the income of the population engaged in agriculture, and can be assessed in terms of 
output per worker. It takes into accoimt all the manual labour efforts involved in crop 
production, the labour that is used directly on the farm as well as that used indirectly 
off the farm in producing the materials and services used on agricultural production.^ 
The labour input may be expressed as the total number of persons 
participating in the labour force or, in order to take into account the intensity of 
labour, as the number of man-hours worked in agriculture. Similarly, the total 
agricultural output may be taken as the gross farm output or it may be taken as the 
value added by labour and other factors in the agricultural sector i.e., the value of 
fertilizers, pesticides, fuels and other inputs from outside the agricultural sector, is 
subtracted from the value of the output in order to determine the net contribution of 
the agricultural sector.'* 
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Labour productivity in agriculture has two important aspects. First, it 
profoundly affects national prosperity, i.e., the national income, it principally 
determines the standard of living of the agricultural population.^ 
National prosperity in the economic prospective is largely synonymous with 
the high output per man hour. Therefore, if a country intends to increase its prosperity 
it needs: (a) to encourage technical assistance and improvements to the labour 
population, which helps to increase the productivity in the agricultural country, and 
(b) to stimulate a continual transfer of labour from low productivity to high 
productivity regions. So far as raising the farmer's standard of living is concerned, 
there are two ways: either he may be paid more wages than the prevailing regional or 
national prices for a given amount of work, or the step can be taken to raise output, 
e.g., productivity from the same resources. Output per man can be improved in an 
agricultural economy either by (i) giving each farm worker more land and livestock 
to look after, and (ii) making each unit of land and livestock capable of yielding a 
bigger output.^ 
Productivity measures of capital investments are particularly complicated to 
compute and more difficult to interpret. This is largely because of both diversity of 
farms, and the purpose for which capital may be utilized in agricultural production 
process. It is generally utilized for the purchase of land, for land improvement, land 
reclamation, drainage, irrigation purposes, livestock purchase, feeds, seeds, fertilizers, 
agricultural implements and machinery, crop protection chemicals, etc. 
Measurement of agricultural productivity depends upon conceptually 
consistent measures of aggregate agricultural output and input. The concept of inputs 
in productivity studies includes the resources committed to agriculture by the farmers. 
Stamp, while attempting to measure crop productivity per unit area 
emphasized, that areal differences in productivity are the result partly of natural 
advantages of soil, and partly of farming efficiency.' 
In the United States, various hypotheses about the causes of increase in 
agricultural productivity have been advanced. For instance, Henry^ has mentioned, 
that it is primarily the result of an unusual absence of land and natural resources. 
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Loomis and Barton^ suggest, that the real cause of increase in productivity 
has been 'new knowledge and technical changes, and such closely related forces as 
changing relative prices, increased specialization, increased size of farm operation, 
changes in institutional structure of education, credit, transportation, processing and 
economic activity, etc.'. 
B. Measurement of Agricultural Productivity 
Measurement of agricultural productivity is not a simple task as it involves a 
relationship between inputs and output in agricultural production. Many attempts have 
been made to measure and quantify agricultural productivity in India as well as in 
other countries of the world. 
Thompson'^ (1926) while measuring the relative productivity of British and 
Danish farming emphasized and expressed it in terms of gross output of crops and 
livestock. He considered the following seven parameters: (i) the yield per acre of 
crops, (ii) the livestock per 100 acres, (iii) the gross production or output per 100 
acres, (iv) the proportion of arable land, (v) the number of persons employed, (vi) the 
cost of production expressed in terms of wages and labour, costs, rent or interest, and 
(vii) prices relative profitability and general economic conditions. 
Ganguli" (1938) presented a theoretical discussion for computing 
productivity in agriculture. Firstly, he took into account the area under any crop 'A' in 
a particular unit area belonging to a certain region. This area is expressed as a 
proportion of the total cropped area under all selected crops. Secondly, Ganguli tried 
to obtain the index number of yield. This is found by dividing the yield per hectare for 
the entire region as the standard. This yield may be expressed as a percentage and the 
percentage may be regarded as the index number of yield. Thirdly, the proportion of 
the area under 'A' and the corresponding index number of yield were multiplied. 
There are two advantages which are apparent by using this method, i.e., (a) the 
relative importance of the crop 'A' in that unit of study is assessed (as indicated by 
the proportion of the cropped area which is under 'A', and (b) the yield of the crop 
'A' in comparison to the regional standard. The product thus obtained indicates 
actually an index of the contribution of the crop 'A' to the productivity of the imit 
considered. 
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Kendall'^ (1939) treated agricultural productivity as a mathematical problem 
and initiated a system of four coefficients: (i) productivity coefficient, (ii) ranking 
coefficient, (iii) money value coefficient, and (iv) starch equivalent or energy 
coefficient. Kendall pointed out, that the productivity coefficient and the ranking 
coefficient are concerned only with the yield per acre, but they are not in any way 
weighted according to the volume of production. He, therefore, evolved a measure of 
crop productivity by using index number technique. In this technique the yield of 
different crops should be expressed in terms of some common units. Kendall pointed 
out, that there are two common units which can be taken to note: first money value 'as 
expressed in price' and second energy 'as expressed in starch equivalent'. 
Hirsch''' (1943) has suggested, 'crop yield index' as the basis of productivity 
measurement. This index expresses the average of the yields of various crops on a 
farm or in a locality relative to the yields of the same crops on another farm in a 
second locality. Zobel''' (1950) has attempted to determine the labour productivity. He 
considered productivity of labour as the ratio of total output to the total man-hours 
utilized in the production of that output resulting in output per man-hour. This has 
been expressed with the following equation : 
7: = f(PL) 
where 
n = Productivity of labour 
P = Production, and 
L = Labour utilized 
Stamp'^ (1952) applied Kendall's raking coefficient technique on an 
international level in order to determine agricultural efficiency of a number of 
countries as well as some major crops. Huntington and Valkenburg'^ (1952) 
considered land productivity on the basis of acre yield of eight crops raised very wide 
in Europe. They selected average yield per acre of each crop for Europe as a whole, 
and assumed as an index of 100 for it, and thus calculated the specific yield index of 
each country. Stamp'^ (1958) suggested another method for measuring the 
agricultural productivity, i.e., to convert the total agricultural production in calories. 
The calorie intake is a measure of the general health of a person because it determines 
the amount of heat and energy needed by the human body. The British Medical 
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Association on the basis of exhaustive enquiry, published a table showing a range of 
desirable calorie intake among adults from 2,100 calories a day for a woman in 
sedentary occupation to 4,250 calories for a man engaged in active manual work. For 
children, the desirable intake is calculated as 800 calories a day, for infants under one 
year, and to 3,400 calories for teenage boys'^. Taking into consideration the age 
structure of the population, the range of occupation, the weight and height of the 
people living under climatic conditions of Northwestern Europe, the average was 
calculated as 2,400 calories a day or about 9,00,000 calories per year. Stamp called it 
as a 'Standard Nutrition Unit' (SNU). 
Shafi'^ (1960) applied the technique of 'ranking coefficient' of Kendall for 
measuring the agricultural efficiency in the state of Uttar Pradesh taking into account 
eight food crops grown in each of the forty-eight districts of the state. He applied this 
method to acre yield figures for the two quinquential years ending 1952 and 1957. 
Loomis and Barton^'' (1961), have measured United States agricultural 
inputs and productivity in aggregate. To them, aggregate productivity depends upon 
conceptually consistent measures of agricultural output and input. The measures of 
inputs includes all the production factors that depends directly on the decisions of 
farmers. Meiburg and Brandt^' (1962), have surveyed the earlier indices relating to 
the United States agricultural output, e.g., output estimates of total productivity. They 
considered eight indices of agricultural production which cover various phases of the 
period extending between the year 1866 and 1960. Mackenzie^^ (1962), has measured 
the efficiency of production in Canadian agriculture by using the coefficient of output 
relative to input. He mentions, that the concept of productivity measurement is 
difficult to define and even more difficult to quantify. Oommen^^ (1962), while 
working out the trends of productivity in agriculture of the state of Kerala (India) has 
measured the productivity on the basis of yield per acre. Enyedi^'' (1964) while 
describing geographical types of agriculture in Hungary refers to a formula for 
determining agricultural productivity. His formula for assessing productivity 
coefficient may be read thus: 
Y/Yn: T/Tn 
where, 
y = total yield to the respective crop in the unit area. 
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Yn = total yield of the crop at the national level, 
T = total cropped area of the unit, 
Tn = total cropped area at the national level 
The connotation of agricultural productivity engaged the attention of many 
economists at the 23'^ '* Annual Conference of the Indian Society of Agricultural 
Economics.^^ Some economists suggested, that the yield per acre should be 
considered to indicate agricultural productivity. But it considered only land which is 
just one factor of production while other factors are also responsible, therefore it is 
arbitrary to attribute productivity entirely to land and express it per acre of land. It 
was suggested, for instance, that productivity could also be measured in terms of per 
unit of labour and different regions compared on that basis. It was pointed out further 
that the average returns per unit of scarce resource does not depict the tune picture, 
therefore, instead of it, the marginal returns per unit of the scarce resource should be 
considered. 
After a thorough discussion, it was generally agreed that the yield per acre 
may be considered to represent the agricultural productivity in a particular region, and 
that other factors of production be considered as the possible causes for the variation 
while comparing it with the other regions.^* 
Pandit (1965) has expressed the connotation of productivity in these words, 
productivity is defined in economics as the output per unit of input .... The art of 
securing an increase in output from the same input or of getting the same output from 
a smaller input.^ ^ He further suggests, that increases in productivity whether in 
industry or agriculture, is generally the result of a more efficient use of some or of all 
the factors of production, viz., land, labour and capital. 
Saxon, incorporates the productivity as a physical relationship between output 
and the input which gives rise to that output. 
Horring^^ defines the term productivity, that it is generally used rather broadly 
to denote the ratio of output to any or ail associated inputs, in real term. There are 
many different concepts of productivity, and still more ways for computing it. The 
chairman of the international commission on Agricultural Typology, Prof. 
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Kostrowicki, invited different views on this problem by sending a questionnaire to 
over 100 scholars throughout the world, which embodied following two questions: 
1. What methods, of measuring intensity of agriculture should be applied in 
typological studies of various orders ? 
2. What methods, measures and indices should be used to define land, labour and 
capital productivity of agriculture in typological studies of various orders? 
About fifty geographers fi-om all over the world responded and suggested 
various approaches to the measurement of agricultural intensity and productivity. The 
Chairman of the Commission while evaluating the different views pointed out, that a 
special study for testing various methods and techniques to be used in the studies of 
various scales were needed. 
Horring^' (1964) has suggested, that the concept of productivity is based not 
only on the single relationship between output and input, but rather on the differences 
between two or more relationships, i.e., differences in the same agriciiltural region or 
sub-region as between successive periods (in time), and between similar agricultural 
regions in different countries or regions during the same period (in space). It may also 
be possible to make comparisons between the trends of productivity for different 
products, between different regions of the national economy or between the 
agricultural regions and the national economy as a whole. 
The Indian Society of Agricultural Economics, considered the problem and 
published a series of articles under the broad head 'Regional Variations in 
Agricultural Development and Productivity'. Among the contributors Chaterji and 
Maitreya^^ (1964) have determined the levels of agricultural development and 
productivity during 1950-51 to 1957-58 in the state of West Bengal, considering only 
two principle crops, viz., rice among the food crops and jute from the cash crops. 
They utilized the acre yield figures for this purpose. Dhondyal^ '* (1964) has measured 
variations in agricultural development and productivity by selecting three 
representative districts firom the three regions of the Uttar Pradesh, while assessing the 
role of credit, intensive crop enterprises, and the influence of irrigation water during 
1962-63. Garg^^ (1964) worked out the trends in agricultural development with 
respect to total cropped area, gross irrigated area and foodgrains production in two 
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districts of Uttar Pradesh, viz., Gorakhpur representing the eastern region and Meerut 
from the western region, and productivity by assessing acreage, production and 
average yield per acre of three important crops, viz., rice, wheat and sugarcane. 
Gopalkrishnan and Ramakrishna^" (1964) have studied in Andhra Pradesh 
(India): (i) to measure the degree of variations with respect to (a) agricultural output 
per acre (Rs.), (b) output per head of agricultural production (Rs.), and (ii) to account 
the causes of variations in each of twenty districts of the state during 1959-60. The 
variables relating to the level of output per acre were selected as follows : (i) normal 
level of rainfall, (ii) percentage of current and old fallows, (iii) percentage of area 
under irrigation, (iv) percentage of literacy, (v) percentage of population in 
agriculture, (vi) intensity of cropping, (vii) percentage of gross value other than 
foodgrains and fodder, (viii) the percentage of area under all crops excluding fodder 
and foodgrains, (ix) density of agricultural population per acre, and (x) percentage of 
total area under commercial crops including rice. Sanchety (1964) has examined the 
productivity of principal cereals in the dry areas of the Rajasthan state by considering 
the averages of last two trienniums 1956-57 to 1958-59 and 1959-60 to 1960-61 
respectively, and the changes occurring therein. He accounted average yield per acre 
as the basis of productivity assessment. 
Sapre and Deshpande^ ^ (1964) have attempted to refine further the Kendell's 
'ranking coefficient method'. For this they used 'weighted average of ranks' instead 
of simple averaged ranks. Thus, it incorporates the proportion of the crop area to the 
total area of the district. In order to assess the weighted ranks, the ranking position of 
a crop is multiplied by the magnitude of it to the total cropped area. 
The Indian Society of Agricultural Statistics, organized a symposiimi on the 
topic, 'Measurement of Agricultural Productivity' at the 17* annual conference of the 
society held at Jaipur in 1964. The research papers contributed by different scholars 
appeared in the society's journal, viz.. Journal of the Indian Society of Agricultural 
Statistics, in the succeeding issue of 1965. Sarma '^ (1965) while defining the concept 
of agricultural productivity also suggested a number of parameters on which it can be 
measured. According to him, productivity can either be considered in relation to land, 
labour and capital. It can also be considered in terms of overall resources employed in 
agriculture. Agricultural productivity according to Sarma, can also be measured with 
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respect to all the resources committed to agriculture including all the inputs like land, 
labour, building machinery and fertilizers, etc. These inputs should be aggregated and 
compared with the gross output of the entire region. He further suggests, 
productivity studies are more useful when they are made over a period of time. 
Whenever comparable data are available, different techniques for analyzing in 
different time series can be employed. Productivity comparisons might also be made 
for different regions and for different crops.'" Khusro"*^  (1965) has linked assessment 
of productivity with the output per unit of a single input and output per unit of cost of 
all inputs in the agricultural production. Saran'*'' (1965) has applied Cobb-Douglas 
'production function' approach for the measurement of productivity. The common 
purpose of this function is to express input/output relationship between several inputs 
and one output in the agricultural systems. The function takes the following form : 
Y= AX,''X2'X3''X4' Xn^  
Where, xi, X2, X3, X4.... n denotes various inputs like land, labour, capital assets and 
other working expenses. The values of b, c, d...y represents elasticities of the 
respective inputs. 
Tambad'*'* (1965 and 1970) adopted to compute 'Crop Yield Index' as the 
basis for measuring agricultural productivity. He explains, that the purpose of this 
method is to express the average yield of crops on a farm in a region relative to the 
yield of same crops on an another farm or in a second region. It can be expressed in 
an equation form as : 
n 
S Yi 
i=l Ai 
Yio 
Crop Yield Index = 
n 
Z Ai 
i=l 
Where, 
i = 1,2,3 n are the number of crops considered in an unit area or 
year, 
Yi = is the yield per acre of crop i, in a farm area or year. 
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Ai = is the weightage of crop i, denoted by the area under the crop as 
a percentage of total cropped, and 
Yio = is the average yield per acre of crop i, at the group of farms or 
entire region or the base year. 
Shafi'*^ (1965) has assessed the productivity on the basis of labour engaged 
in agriculture. According to him, it can be computed by dividing the gross production 
in any unit area by the number of man-hours or less precisely by the numbers 
employed in agriculture. In order to assess the productivity on the basis of population 
engaged in agriculture it can either by obtained by dividing the total production with 
the number of workers, or a reverse index be applied where the total number of 
workers, per unit of production is assessed. 
Agarwaf' (1965), has suggested, 'Factorial Approach', while measuring 
agricultural efficiency in Bastar district of Madhya Pradesh. In this approach a 
number of human controlled factors relating to agricultural production as: crop 
superiority, crop commercialization. Crop security, land use intensity and power input 
have been selected, excluding the environmental factors. Buck (1937) assessed the 
agricultural progress in China by adopting the 'Grain Equivalent' approach. For this 
purpose he converted all the agricultural products into kilograms of grain equivalent 
in order to select as a unit of measure a kilogram, and whatever kind of grain was 
predominant in the region. A modification of this method was attempted by Clark and 
Haswell''^ (1967) by expressing the output in terms of kilograms of 'wheat equivalent' 
per head of population. 
Dorving^° (1967) has measured the productivity of labour in the United 
States agriculture in aggregate since 1919 to 1954 as a whole, as well as commodity-
wise. Bhatia^' (1967) while assessing the changes and trends in agricultural efficiency 
in the state of Uttar Pradesh during 1953-1963 adopted Ganguli's method of 
productivity measurement and has devised an equation for this purpose which would 
be read thus : 
Yc 
(i) I = xlOO 
Yr 
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where, 
lya = is the yield index of crop a, 
Yc = is the average acre yield of crop 'a' in the component unit, and 
Yr = is the average acre yield of crop'a'in the entire study area. 
and, 
l y a . C a + lyb + . . . . l y n - C n 
(ii) Ei = 
where, 
Ca + Ib+ Cn 
Ei = is the agricultural efficiency index, 
Ihya, lyb, etc. = are the indices of various crops, and 
Ca, Cb, etc. = represent the proportion of cropland devoted to different 
crops. 
Shafi" (1967 and 1969) applied Stamp's, 'Standard Nutrition Unit' 
technique for measuring the efficiency of agriculture in India. He considered district 
as the areal unit, and has selected all the food crops grown in India. Noort^ '' (1967) 
considered 'net total productivity' (being the relationship between the net product and 
factor input) as a method for the measurement of field productivity and also to assess 
comparisons 'in time' or 'in space'. The purpose of this measure is to account 
changes in labour and capital inputs in agriculture. 
Sinha^ ^ (1968) has adopted a standard deviation formula to determine 
agricultural efficiency in India. For this purpose he selected all the twenty five major 
crops grown in the country, which were grouped into cereals, pulses, oilseeds and 
cash crops and specific yields per hectare of cereals, pulses and oilseeds were taken. 
And in case of money crops there monetary values were calculated (in Rs.) per 
hectare by incorporating wholesale market prices. Shafi^ ^ (1970) attempted to 
compute the index of productivity coefficient following the formula initiated by 
Enyedi '^ for each district of India with regard to twelve food crops. Hayami and 
Ruttan (1970) accounted for agricultural labour productivity differences in 
developed countries (DCs) and of less developed coimtries (LDC's) for three 
different periods, e.g., 1955 (1952-56 averages), 1960 (1957-62 averages) and 1965 
(1962-66 averages) by using Cobb-Douglas 'production function'. 
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Shafi^° (1972) while measuring the agricultural productivity of the Great 
Indian Plains attempted to modify the Enyedi's formula. In the modified formula, the 
summation of the total yield of all the crops in the district is divided by the total area 
under the crops considered in the district and the position thus obtained is examined in 
relation to the total yield of all the crops at the national level, divided by the total area 
under those crops. The formula would be read thus: 
(yw/t + yr/t + ymi/t n) : (Yw/T + Yr/T + Ymi/T ... .n) 
n n 
Ey : 2y 
t T 
where. 
yw,yr,ymi • • -n = total yield of various crops in the district 
Yw, Yr,Ymi,... n = total yield of various corps at the national level, 
t = total area under different crops in the district, and 
T = total area under different crops at the national level 
Singh^' (1972) evolved a new technique for the measurement of agricultural 
efficiency, which consists of the measurement of earring capacity per unit area in 
terms of population in relation to output per unit of area. This method would be read 
in the equation form as : 
Co 
(i) Cp = 
Sn 
where, 
Cp = carrying capacity 
Co = caloric output, and 
Sn = standard nutrition for ingestion in calories person per annum. 
(ii) Iae= XIOO 
Where, 
lae = is the index number of agricultural efficiency 
Cpe = is the carrying capacity in terms of population in the component 
enumeration imit, and 
Cpr = is the carrying capacity in the entire region. 
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The Indian Society of Agricultural Statistics in its 30'*' Annual Conference 
held at Bhubaneswar (Orissa) India, discussed some aspects of agricultural 
productivity in the Indian context.^^ Raheja et al." (1977) have measured the impact 
of high yielding varieties based on data collected under the scheme, 'Sample Surveys 
for Assessment of High Yielding Varieties Programme' during 1973-74 and regional 
variations in productivity on the basis of yield per hectare in India. Singh et al.^ 
(1977) have accounted the levels of increase in the yield of different crops during 
three decennial years, i.e., 1950-51, 1960-61, and 1970-71 in each state of India, 
considering the relationship between the output of foodgrains and related inputs like, 
the application of fertilizer, proportion of area sown more than once, and gross 
irrigated area. 
Nagia et al.^ ^ (1977) conducted a field survey in a village Khandewala in 
Haryana state. The study takes into account the evaluation of productivity of different 
fields in the village in terms of money value during 1974-75 and considered a number 
of factors pertaining to environmental, technological and institutional aspects which 
hold responsibilities for the productivity variations. Bhalla^^ (1978) has considered 
output per person (on constant average price) for measuring productivity of labour in 
agriculture taking into accoimt nineteen major crops during the trienniums 1962-65 
and 1970-73 for each district of the country (India). Singh^' (1979) devised a new 
method of presenting a two-dimensional picture of agricultural productivity on the 
basis of two components: intensity and spread, considering three variables: (i) yield of 
crop, (ii) grain equivalent, and (iii) cropping system in the districts of Andhra Pradesh 
state. Accordingly, a relative share of intensity and spread for each micro unit 
(district) was computed into macro unit (state) separately for above three variables 
with the help of equations that have been used. 
Masakatsu*^ (1980) attempted to examine the productivity of land 
infrastructure improvement in Japanese agriculture development in terms of marginal 
social and private rates of return. He also try to demonstrate the contribution of land 
infrastructure improvement to agricultural productivity between the period of 1990-
1995. Jasbir Singh et al.^' (1985) made an attempt to calculate productivity by using 
labour productivity expressed as gross agricultural output in conventional grain unit 
(one conventional grain unit means 100 kilograms of wheat) per hectare of cropped 
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area or per person actively employed in agricultiire where gross agricultural output in 
rupees has been divided by the wheat support price for conversion into conventional 
grain units. 
Azimuddin et al7° (1985) applied output per unit area and output per 
agricultural worker. On the basis of these two approaches three indices have been 
computed to calculate the productivity in Eastern Uttar Pradesh i.e. (i) index of 
productivity based on Shaft's method, (ii) output per hectare in terms of money, (iii) 
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output per agricultural worker in terms of money. Dean et al. (1986) developed 
agricultural lands productivity formula over a period of approximately five years. The 
ALPF is a comparison of reclaimed prime farmland crop yields to yields achieved in 
the country as a whole, based on a ratio of the quality of prime farmland soils in the 
permit area and the quality of the same soils being cropped in country as a whole. 
Munir^ ^ (1988) after highlighting weaknesses of Kendall's ranking coefficient 
and Enyedi's productivity index method used Bhatia's and Shaft's methods in 
calculating the productivity of the sub-Himalayan East region in between the river 
Ghaghara in the south and Nepal tarai in the north. Siddiqui et al. '^^  (1999) calculated 
the productivity indices on the basis of Yang's method. The study reveals that 
agricultural productivity is high in western part along the bank of river Ganga in 
North Bihar Plain. A small patch of high productivity is located in the extreme 
western margin of South Bihar. The medium productivity regions spread in northern 
part of the state while the low productivity is recorded in central region due to the thin 
layer of soil and low agricultural advancement. 
Rehman^ '* (2003) attempt to examine variations in crop productivity in North 
Bihar plain. It examines the crop productivity variations of 17 major crops grovm in 
the districts of the region during the period 1995-2000. It fiirther attempts to correlate 
variations in crop productivity at various level of agricultural development. He tries to 
ftnd out the extent and nature of productivity variation in the region and draws 
attention towards minimization of inter-disparities. Wan et al.^ ^ (2006) raised the 
point that what is the connotation and the extension of the productivity concept and 
how to calculate it are the core problems in evaluating an agricultural production 
process. A new concept, 'agricultural productivity on Ecosystem scale' and the 
related indices are defined here to solve the problems. Emergy and exergy are 
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introduced to help the measurement of the indices. Emergy is the memory of energy, 
which can be used to measure the total cost, including natural capital and social 
capital. Agricultural productivity on Ecosystem scale (APES) of the agroecosystem is 
the aggregated contributions of all components to mankind and its habitat in 
uniformed dimensions, it may be expressed in material energy, information, 
organization, pollution and damage, etc., positive or negative, and are calculated 
based on exergy methods. And a related index agroecological coupling degree 
(CALD) shows sustainability. 
C. Agricultural Productivity Regions : Based on Standard Nutrition Unit 
This method of productivity measurement was suggested by Stamp (1958). 
The purpose of which is to convert the total production of crops per hectare into 
calories and to establish an extent of relationship between agricultural production i.e., 
the availability of crop output in terms of nutrition to support a number of persons per 
hectare of cropped land. Stamp, assumed 10,00,000 calories as the Standard Nutrition 
Unit. Shafi (1967) applied this method on the basis of his surveys in Eastern Uttar 
Pradesh. He puts 8,00,000 calories as the Standard Nutrition Unit for India. The 
supporting capacity is calculated by measuring total production per hectare of various 
crops in terms of calories per unit of land and by comparing total yield of calories 
with its standard annual requirement per person. The values were added together and 
divided by the number of crops considered. The results obtained revealed the output 
of calories per hectare. The method can be written in algebric form as follows: 
1 EP(l)x Calo(l) 
( ) 
N SA(l)x 8,00,000 
Where 
P( 1) = total production of the respective crops in the unit area, 
P A( 1) = area under the crop in the unit 
Calo(l) = Caloric value of the crop concerned 
N = number of crops 
In order to assess crop productivity in each of the seven districts of 
Rohilkhand during 1985-90 and 1991-96 and eight districts in 1997-02, 19 major 
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crops* grown in the region were considered for the analysis. 'Standard Nutrition Unit' 
method was applied for the computation of productivity. 
Crop Productivity Regions : Based on Cereal Crops (1985-90, 1991-96 and 
1997-02) 
Cereal crops acquire an important position in the agricultural economy of 
Rohilkhand region. Of these rice, wheat, maize, jowar, bajra and barley occupy an 
important position in cultivation. 
During the period of 1985-90 high productivity for cereals is confined to two 
districts namely, Rampur (6.13) and Philibhit (5.86) of Rohilkhand plain as it may 
seen from the high productivity region for cereal crops occupy 13.94 per cent of the 
total cereal cropped area in Rohilkhand region. High productivity is designated with 
the index value above 5.84. During this period medium productivity regions are 
designated with the index values ranging between 5.62 and 5.84. Four districts 
namely, Bijnor (5.768), Shahjahanpur (5.68), Bareilly (5.62) and Moradabad (5.62) 
are characterized with medium productivity in the region during this period. During 
1985-90 there is only one district of Budaun (5.42) possessing low productivity in the 
Rohilkhand plain, with the index value below 5.62. 
During 1991-96 the districts of Rampur (7.70), Bijnor (7.49) and Moradabad 
(7.49) form the high productivity region with the index value above 7.30. In this 
period only two districts of Pilibhit (6.99) and Shahjahanpur (6.86) were possessing 
medium productivity which ranged between 6.74 and 7.30. During the same period 
there were two of Bareilly (6.47) and Budaun (6.21) forms low productivity region 
having an index value below 6.74. 
In 1997-02 high productivity regions are designated with the index value 
above 7.97 and the districts which comes under this category are namely, Rampur 
(8.23), Bijnor (8.22), Pilibhit (8.13) and Moradabad (7.97). During 1997-02 two 
districts of Budaun (7.56) and J.P. Nagar (7.52) form the medium productivity region 
* Crop considered can be grouped in different categories as follows : 
(!) Cereal crops - rice, wheat, maize, jawar, bajra, and barley 
(ii) Pulses crops - gram, peas, pigeonpea (arfiar/tur), lentil (masoor), blackgram (urd), 
greengram (moong^ 
(iii) Oilseeds - groundnut, mustard, sunflower, seramum (til) 
(iv) Cash crops - Sugarcane, potatoes, and onion 
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having an index value ranging between 7.49 and 7.97. There were two districts 
namely Shahjahanpur (7.36) and Bareilly (6.88) which forms the low productivity 
region during 1997-02 having an index value below 7.49. 
Productivity Regions - Based on Pulses Crops (1985-90,1991-96 and 1997-02) 
During 1985-90 the range of index for this productivity level was 3.13 and 
above. The districts which fall in this range are Budaun (3.31) and Bareilly (3.30). 
The districts falling in the range of 2.86 to 3.13 of productivity index are classified 
into the region of medium productivity during 1985-90. There were three districts of 
Bijnor (3.05), Moradabad (3.01) and Shahjahanpur (3.00) which shows medium level 
of productivity. In 1985-90 the districts lying the index value of below 2.86 constitute 
the region of low productivity. This level of productivity constitutes the districts 
namely, Rampur (2.69) and Pilibhit (2.62). 
In 1991-96 the districts of Bijnor (3.42) and Rampur (3.40) fall under high 
productivity regions having an index value 3.26 and above. During this period there 
were two districts namely Bareilly (3.17) and Budaun (3.15) which fall under medium 
category of productivity level having an index value ranging between 3.07 to 3.26. 
The districts which forms the low productivity regions were namely, Moradabad 
(3.06), Shahjahanpur (3.00) and Pilibhit (2.95). During this period the low 
productivity level is having an index value below 3.07. 
During 1997-02 the districts of Pilibhit (7.85) and Rampur comes under high 
productivity category having an index value of 3.61 and above for this period. During 
this period medium productivity region comprises the districts of Bijnor (3.58) 
Budaim (3.52) and Shahjahanpur (3.51) where the range of variation for this 
productivity level varies between the index value of 3.47 and 3.61. During this period 
the low productivity region consists of districts of Moradabad (3.46), Bareilly (3.41) 
and J.P. Nagar (3.40) which show an index value of below 3.47. 
Productivity Regions - Based on Oilseed Crops (1985-90,1991-96 and 1997-02) 
During 1985-90 the range of index for this productivity level was 4.30 and 
above. The districts which falls in this range were Bareilly (4.51) and Shahjahanpur 
(4.45) forming the north-eastern part of Rohilkhand plain. The districts falling in the 
range of 3.83 to 4.30 of productivity index are classified into the region of medium 
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productivity. There were four districts namely, Bijnor (4.20), Rampur (4.17), 
Moradabad (4.06) and Pilibhit (3.96) which show this level of productivity. The 
districts lying below the index value of 3.83 constitute the region of low productivity. 
During this period low productivity is observed only in one district of Budaun (3.10). 
In 1991-96 the districts of Bijnor (5.53) and Rampur (5.52) falls under high 
productivity category having an index value above 5.14. Both the districts are in the 
northern part of Rohilkhand region sharing boundaries with newly created state of 
Uttaranchal. During this period the district of Shahjahanpur (4.86), Bareilly (4.84) and 
Moradabad (4.71) forms the medium productivity region having the index value 
between 4.70 and 5.14. The districts which falls in low productivity category were 
Budaun (4.58) and Pilibhit (4.42) having an index value below 4.70. 
In 1997-02 the range of index for this productivity level was 5.68 and above. 
The only district which falls in this range was Moradabad (6.52) which forms the 
central part of Rohilkhand plain. The region of medium productivity consists the 
districts Bijnor (5.45), Pilibhit (5.45), Rampur (5.41) and Shahjahanpur (5.37). The 
region of low productivity level constitutes the districts of Bareilly (5.23), Budaun 
(5.19) and J.P. Nagar (5.06). The range of index for this productivity level was below 
5.23. 
Productivity Regions - Based on Cash Crops (1985-90,1991-96 and 1997-02) 
During 1985-90 two districts of Rohilkhand plain namely, Bijnor (10.12) 
and Moradabad (9.45) fall in this category. The level of productivity index in these 
districts were 9.25 and above during this period. The districts forming medium 
productivity region having an index value between 8.27 to 9.25 were Pilibhit (9.12), 
and Bareilly (9.02). During this period the range of index for this productivity level 
was 8.27 and below. The districts which fall under this category were namely, 
Rampur (8.26), Budaun (825) and Shahjahanpur (7.12). 
In 1991-96 two districts namely, Bijnor (11.14) and Moradabad (10.11) fall 
in the high productivity region with an index value of 10.07 and above. During this 
period medium productivity with an index value between 8.94 to 10.07 has been 
observed in the districts of Budaun (9.96), Bareilly (9.45), Pilibhit (9.31) and Rampur 
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(9.12). The districts of Shahjahanpur (7.12) fall under low productivity category with 
an index value of 8.94 and below. 
During 1997-02 the districts forming high productivity category were 
namely, Bijnor (11.96), J.P. Nagar (11.25), and Moradabad (11.11) having an index 
value of 10.90 and above. During this period the districts falling in the range of 9.67 
to 10.90 of productivity index were classified into the region of medium productivity. 
The districts fall in this range were Budaun (10.35), Rampur (10.21) and Pilibhit 
(9.87). During this period the districts under low productivity category with an index 
value of 8.94 and below were namely, Bareilly (9.64) and Shahjahanpur (7.91). 
Productivity Regions - Based on Composite Mean Index (1985-90, 1991-96 and 
1997-02) 
The delineate the general pattern of productivity and demarcate high, 
medium and low productivity regions a composite mean yield index computed for the 
districts of Rohilkhand plain. These regions are shown in figures 4.1, 4.2 and 4.3. It is 
evident from the figure 4.1 that during 1985-90 high productivity with an index value 
of above 5.53 consists of two districts of Bareilly (5.61) and Bijnor (5.79). During this 
period medium productivity has been observed in the districts of Pilibhit (5.39), 
Moradabad (5.53) and Rampur (5.31) with an index value ranging between 5.25 and 
5.53. The low productivity was confined to the districts of Budaun (5.02) and 
Shahjahanpur (5.06) having an index value below 5.25. 
During 1991-96 there was only one district of Bijnor (6.90) and Rampur 
(6.33) marked with high productivity with an index value of above 6.37. It is evident 
from the figure 4.2 that there were three districts namely Bareilly (5.98), Budaun 
(5.98) and Moradabad (6.33) marked with medium productivity and show a range of 
variation in productivity index values between 5.93 and 6.37. The districts belonging 
to low productivity were namely, Pilibhit (5.92) and Shahjahanpur (5.54) with an 
index value below 5.93. 
In 1997-02, one more district was created from Moradabad to form the total 
number of districts from 7 to 8. The districts characterized with high productivity 
were namely, Bijnor (7.30) and Moradabad (7.27) having an index value of above 
6.97 (Fig. 4.3). The districts of Rampur (6.87), Pilibhit (6.83), J.P. Nagar (6.81) and 
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Budaun (6.66) marked with medium productivity and show a range of variation in 
productivity index values between 6.54 and 6.97. There were only two districts which 
show low productivity with an index value below 6.54 (Fig. 4.3). These districts were 
namely, Bareilly (6.29) and Shahjahanpur (6.04). 
D. Agricultural Productivity Regions - Based on Bhatia's Productivity 
Index 
This index incorporates the yield as well as the magnitude of the area under 
various crops. If the productivity index is obtained only on the basis of the yields per 
hectare of different crops without taking into account the area imder each of the crops, 
the index may be deflected owing to large yields of certain crops which may be 
occupying an extremely insignificant hectarage in the scheme of crops and the result 
may not be as correct as when hectarage of area is also given importance in relation to 
yields. Bhatia (1967) while assessing the changes and trends in agricultural efficiency 
in the districts of Uttar Pradesh adopted Ganguli's method of productivity 
measurement and put in an equation form which would be red as follows: 
Yc 
(i) 1 = X 100 
Yr 
Where, 
lya = is the yield index of crop 'a', 
Yc = is the average acre yield of crop'a'in the component unit, and 
Yr = is the average acre yield of crop 'a' in the entire study area 
and. 
(ii) Ei 
IyaCa+Iyb .Cb+ lyn.Cn 
Ca + Cb+ .... Cn 
where. 
Ei = is the agricultural efficiency index, 
Iya,Iyb, etc. = are the indices ofvarious crops, and 
Ca, Cb, etc. = represent the proportion of cropland devoted to different 
crops. 
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Productivity Regions - Based on Cereal Crops Yield Index 
During 1985-90 high productivity for cereals was confined in two districts of 
Rohilkhand plain. The district of Pilibhit (156.18) and Rampur (146.18) together 
forms the high productivity region, which is designated v^th the index value above 
140.85. During this period medium productivity region were designated with the 
index values ranging between 123.42 to 140.85. Two districts of Bijnor (138.27) and 
Shahjahanpur (135.91) were forms medium productivity region. The productivity 
index values ranging between 95.35 to 107.99 during this period. The districts lying 
below the index value of 123.42 constitute the region of low productivity. This level 
of productivity has been observed in the districts of Bareilly (122.68), Moradabad 
(122.64) and Budaun (103.49). 
During 1991-96 the districts of Rampur (114.76), Pilibhit (111.94) and 
Bijnor (108.87) together forms the high productivity region with an index value of 
107.99 and above. The districts which fall under medium category were namely 
Shahjahanpur (107.59) and Moradabad (98.09). During this period low productivity in 
cereals was confined in the districts of Bareilly (89.75) and Budaun (80.69) with an 
index value below 95.35. 
In 1997-02 three districts namely Pilibhit (112.43), Rampur (109.32) and 
Bijnor (108.68) forms the high productivity region designated with an index value of 
105.19 and above. The districts of J.P. Nagar (101.69), Moradabad (98.47) and 
Shahjahanpur (98.29) forms the medium productivity region having an index value 
between 95.17 and 105.19. The districts having index value below 95.18 are classified 
as low productivity regions. The districts of Budaun (87.37) and Bareilly (85.23) fall 
under low productivity category during this period. 
Productivity Regions - Based on Pulses Crops (1985-90,1991-96 and 1997-02) 
During 1985-90 high productivity region consists of the districts of Budaun 
(108.45) and Bareilly (97.65) having an index value above 96.58 and above. During 
this period medium productivity region is designated with index values ranging in 
between 83.72 and 96.58. Four districts namely Moradabad (95.93), Shahjahapur 
(89.44), Rampur (86.77) and Bijnor (84.64) are characterized with medium level of 
productivity. The districts lying below the index value of 83.72 constitute the region 
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of low productivity. This level of productivity was observed only in one district of 
Pilibhit (67.64). 
In 1991-96 the districts lying above the index value of 116.34 constitutes the 
high productivity region. Ihe only district which fall under this category was namely, 
Pilibhit (120.25). The districts of Budaun (113.80), Bareilly (108.82) and Moradabad 
(108.36) falls under medium category with an index value ranging between 104.49 
and 116.34. During this period two districts namely, Bijnor (102.98) and 
Shahjahanpur (91.04) constitutes the region of low productivity having an index value 
below 104.49. 
In 1997-02 the districts of Pilibhit (164.81) and Rampur (139.96) fall under 
high productivity category with an index value of 123.61 and above. During this 
period the districts which characterized with medium productivity were namely, 
Budaun (107.78), Moradabad (103.86), Bareilly (101.45) and J.P. Nagar (100.11) 
possessing an index value in between 98.49 and 123.61. Low productivity in pulses 
was confined in the districts of Bijnor (93.88) and Shahjahanpur (86.56) having an 
index value below 98.49. 
Productivity Regions - Based on Oilseed Crop (1985-90,1991-96 and 1997-02) 
During 1985-90 the range of index for high productivity level is 100.51 and 
above. The two districts which fall in this range were namely, Bareilly (115.62) and 
Bijnor (109.44). Medium productivity region are designated with the index values 
ranging between 80.97 and 100.51. The districts of Rampur (96.45), Moradabad 
(95.26) and Shahjahanpur (83.79) fall under medium productivity category during this 
period. The districts lying below the index value of 80.97 constitutes the region of low 
productivity. This level of productivity was observed in the districts of Pilibhit (75.13) 
and Budaun (59.49). 
During 1991-96 the districts which falls under this category were Bijnor 
(116.99), Moradabad 111.08), Rampur (107.99), Budaun (106.04) and Bareilly 
(100.91). The range of index for this productivity level is 92.68 and above. The 
districts falling in the range of 78.61 to 92.68 of productivity index are classified into 
the region of medium productivity. There was only one district of Shahjahanpur 
(87.46) which show this level of productivity. The only district which comes under 
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low productivity category was namely, Pilibhit (77.06) having an index value below 
78.61. 
During 1997-02 the districts having an index value 127.02 and above falls 
under high productivity category. These districts were namely, J.P. Nagar (141.72), 
Rampur (139.31) and Bijnor (134.02). During this period the districts of Moradabad 
(123.61) and Budaun (119.65) falls under medium category having an index value 
ranging between 100.32 to 127.02. The districts lying below the index value of 100.32 
constitute the region of low productivity. The districts of Bareilly (92.09), Pilibhit 
(89.31) and Shahjahanpur (69.65) form the region of low productivity during this 
period. 
Productivity Regions - Based on Cash Crop (1985-90,1991-96 and 1997-02) 
In 1985-90 high productivity region are designated with the index value 
103.65 and above. The districts of Bijnor (109.75) and Pilibhit (105.88) falls under 
high productivity category. During this period there were three districts of medium 
productivity in cash crops, they are namely, Bareilly (103.21), Moradabad (100.75) 
and Rampur (99.32) with the index values ranging between 90.47 and 103.65. Low 
productivity in cash crops confined to the districts of Shahjahanpur (89.84) and 
Budaun (70.70) with an index value of below 90.47. 
During 1991-96 the districts of Bijnor (111.17) and Pilibhit (107.14) 
possesses the high productivity region with an index value of 102.43 and above. 
Medium productivity region are marked with index value ranging between 88.88 and 
102.93. The districts of Bareilly (102.45), Moradabad (96.01), Shahjahanpur (94.35) 
and Rampur (91.98) were characterized with low productivity during this period. Low 
productivity region are designated with the index value below 88.88. The only district 
which fall under this category was Budaun (68.24). 
In 1997-02 the high productivity was observed in the same districts of 
Pilibhit (109.98) and Bijnor (107.16) showing an index value 101.81 and above. The 
districts falling in the range of 9.41 to 101.81 of productivity index are classified into 
the region of medium productivity. The districts of J.P. Nagar (101.51), Rampur 
(98.11), Bareilly (96.62) and Moradabad (92.24) fall under this category. Low 
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productivity was observed in the districts of Shahjahanpur (89.61) and Budaun 
(83.66) showing an index value 90.41 and below. 
Productivity Regions - Based on Composite Mean Index (1985-90, 1991-96 and 
1997-02) 
A composite yield index has been worked out for the districts of Rohilkhand 
plain based on Bhatia's method to delineate the general pattern of productivity and 
demarcate high, medium and low productivity regions. These regions are shown in 
figure 4.4. It is evident from the figure that during the period of 1985-90 has been 
observed in the districts of Bijnor (110.52), Bareilly (109.79) and Rampur (107.18) 
with an index value above 106.78. There were three districts marked with medium 
productivity and show a range of variation in productivity index values between 98.27 
and 106.78. There was only one district of Budaun which show low productivity with 
an index value below 98.27 (Fig. 4.4). 
During 1991-96 high productivity was observed only in the districts of 
Rampur (110.59) and Bijnor (110.00) with index value above 105.74 (Fig. 4.5). There 
were three districts marked with medium productivity and show a range of variation 
in productivity index values between 98.79 and 105.74. The districts belonging to 
medium productivity were namely, Pilibhit (104.10), Moradabad (103.38) and 
Bareilly (100.48). There were two districts namely Shahjahanpur and Budaun marked 
with low productivity region with an index value of below 98.79 (Fig. 4.5). 
During the period of 1997-02 there were only two districts of Rampur 
(119.17) and Pilibhit (119.13) characterized with high productivity having an index 
value above 111.29 (Fig. 4.6). The medium productivity characterized with the index 
value in between 99.22 and 111.29. There were four districts namely J.P. Nagar 
(111.26), Bijnor (110.93), Moradabad (104.54) and Budaun (99.23). During this 
period the districts of Bareilly (93.85) and Shahjahanpur (86.03) forms the low 
productivity region with an index value of below 99.22. 
It may be concluded from the above discussion that Bhatia's crop yield 
index and standard nutrition imit (SNU) method produced almost similar results. The 
district of Bareilly show a declining trend in levels of agricultural productivity due to 
comparatively high pace of urbanization and traditional landuse pattern. The district 
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of Shahjahanpur observed a constant low level of agricultural productivity due to low 
technological development, traditional farming and mass level of illiteracy. The 
performance of Pilibhit district was good throughout the study period because of 
better productivity of rice and wheat. The districts of Bijnor, Rampur,Moradabad and 
J.P. Nagar observed high productivity level due to good productivity of sugarcane in 
the district Bijnor, and introduction of new cropping pattern in remaining districts. 
The district of Budaun improved gradually due to better productivity of potato, 
availability of cold storage facilities and mechanization of agriculture. 
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Chapter 5 
CORRELATION BETWEEN THE VARIABLES OF 
AGRICULTURE AND SOCIO-ECONOMIC DEVELOPMENT 
Establishment of causal relationship among different sets of characteristics in 
any study is concern for statistical testing. A causal relationship between two 
characteristics exists only when one of them may logically be considered as the cause 
for the other. A factor which is supposed to be the cause is known as an independent 
variable and the other one which is supposed to be affected is known as dependent 
variable. Thus the variations in dependent variable may be explained with reference to 
variations in independent variables. If in any case there exists a causal relationship 
both in the values of independent variable and dependent variable will vary together. 
The property of co-variation is also described as correlation. 
In a bivariate analysis, if an increase in the independent variable also tend to 
cause an increase in the dependent variable the correlation is said to be positive. On 
the other hand, if an increase in the independent variable tends to cause a decrease in 
the dependent variable, the correlation is said to be negative. 
In case there is no logical basis for the establishment of correlation between 
variables it can not be considered as a causal relationship. Any such relationship may 
be spurious and should not be attempted. This correlation is found only because of the 
influence of a third unknown variable on both variables. 
On the basis of the curve around which the values of a bivariate correlations 
are classified into two broad categories: correlations and non-linear correlation. If the 
values of a bivariate data are moving and a line the correlation between them is said to 
be linear. On the other hand if the values are around any curve the correlation is said 
to be non-linear or curvilinear. 
The degree of relationship (linear or curvilinear) between any two variables 
say X and Y is on the closeness of the cluster of points to the straight line or to any 
curve. If the values of X and Y vary such a manner that each point falls exactly on a 
straight line (or curve) the relationship is said to be perfectly linear (or curvilinear). 
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The higher the deviation of these points from the straight line (or curve) the weaker 
will be the correlation between X and Y variables. 
Measurement of linear correlation A precise quantitative measurement of the 
degree and direction of a linear correlation was suggested by Karl Pearson which may 
be expressed in equation form as : 
Sxy-
SxSy 
N 
r = (Lxf (Lyf 
Ex^— E / 
N N 
This measure is known as 'Product Moment Correlation Coefficient' or simply a 
'Correlation Coefficient'. By symmetry it is clear that rxy = ryx = r 
where, 
r = coefficient of correlation 
x,y = two given variables, and 
N = number of observations 
Properties of correlation coefficient (r) 
1. If the sign of r is positive the variables x and y will positively be related 
and if the sign is negative, they will negatively be correlated. 
2. The value of r varies between -1 and +1. The value +1 or -1 indicates a 
percent positive or negative correlation. As the extent of correlation 
decreases the value of r approaches zero. 
Significance Test of Correlation Coefficient A coefficient correlation based on a 
smaller number of observation is generally considered as 'simple correlation'. Using 
the test of significance of r it is possible to infer whether the correlation coefficient of 
the bivariate of normal population (the correlation between the same variables but 
based on a fairly large number of observations) will be zero or not. Under the null 
hypothesis, the population correlation is zero, the expression as given below will 
follow the students 't' distribution with (n-2) degree of freedom.: 
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t= r 
where, 
n is the number of observations used 
r is the coefficient of correlation, and 
t is the calculated value 
Thus, if any computed value of 't' is less than the corresponding tabulated 't' value 
the correlation coefficient is laid to be insignificant, meaning thereby that over a large 
number of similar observations the two variables will be independent, the hypothesis 
is that the population correlation coefficient is zero is accepted. 
Whatever the sample correlation a case may be attributed to the chance 
factors, only. On the other hand if the computed value of 't' is greater then the 
tabulated 't' the correlation coefficient is said to be significant, and the population 
correlafion coefficient between the two variables in this case is not considered to be 
zero. 
It is evident from this test that the significance of the correlation coefficient is 
directly proportional not only to r, but also to (n-2). In some cases, because of a large 
value of 'n' a smaller correlation coefficient may become significant, whereas in 
some other cases, a large correlation coefficient may become insignificant because of 
the smaller value of 'n'. 
Based on the technique to Karl Pearson's coefficient of correlation, the causal 
relationship between the variables of agriculture and socio-economic development an 
analysis was performed by using data for three different periods of time: 1985-90, 
1991-96 and 1997-2002 on the basis of mean values of 32 variables for each period. 
A. Correlation Coefficient Analysis for the period 1985-90 
The level of significance of these variables was determined at 5 degree of freedom on 
the basis of student's 't' test technique. In the present analysis (for the period 1985-
90) the given correlation matrix table reveals the inter-correlation by selecting thirty 
two variables related to agriculture and socio-economic development (X\, X2, X3, X4, 
. . . X 3 2 ) . 
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Table 5.1 
Variables of Agricultural and Socio-Economic Development in Rohilkhand 
Variable 
X, 
X2 
X3 
X4 
Xs 
X6 
X7 
Xg 
X9 
Xio 
Xn 
X,2 
X,3 
Xl4 
X,5 
X16 
X,7 
X18 
Xi9 
X20 
X2, 
X22 
X23 
X24 
X25 
X26 
X27 
X28 
X29 
X30 
X3, 
X32 
Description of variable 
Total area 
Total population (in '000) 
Population density 
Sex ratio 
Percentage of urban population to the total population 
Percentage of rural population to the total population 
Literacy rate 
Male literacy rate 
Female literacy rate 
Number of Junior basic schools per lakh of population 
Number of senior basic schools per lakh of population 
Number of higher secondary schools per lakh of population 
Number of students in junior basic schools per teacher 
Number of students in senior basic schools per teacher 
Number of students in higher secondary basic schools per teacher 
Number of hospitals and primary health centers per lakh of 
population 
Number of beds in hospitals per lakh of population 
Electricity consimiption per person (kw rate/hour) 
Nimiber of post offices per lakh of population 
Niraiber of banks per lakh of population 
Nxunber of co-operative banks per lakh of population 
Percentage of net sown area to total reporting area 
Percentage of net irrigated area to the net sown area 
Percentage of pumping sets/tubewells to the total state's population 
Distribution of fertilizers (kg/hac) to the total cropped area 
Foodgrains production (kg) per person 
Productivity per tractor to the total cropped area 
Number of cold storages per thousand sq.km of area 
Percentage of main workers to the total population 
Percentage of workers engaged in agriculture to the total workers 
Percentage of agricultural workers to the total population 
Cash of agricultural production per person (basic or prevailing 
jwices) 
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Table 5.2 shows that the variable pertaining to total area though insignificant 
but is negatively correlated to the variables of X4, X5, X14, X15, X16, X\^, Xig, X20, 
X22, X23, X25, X26, X28, X29, X30 and X32. The variable Xi though insignificant but is 
positively correlated with that of the variables of X3, Xe, X7, Xg, X9, Xio, Xn, X12, 
Xi9, X27 and X31. Variable Xi is significantly correlated at 01 per cent level with the 
percentages of pumping sets, tubewells to the total of state's pumping sets/tubewells, 
with r value of 0.884. The variable Xi is significantly correlated at 05 per cent level of 
significance with total population, number of students in junior basic schools per 
teacher, number of cooperative banks (per lakh) of population, with r value of 0.818, 
-0.781 and -0.857 respectively. 
Variable Xi is either positively or negatively correlated with the variables of 
X24, X2, Xi3, X21. Therefore it may be asserted that the size of any area plays a little 
role in regional variations of agriculture and socio-economic development. The 
present analysis shows that variable X2 is very poorly correlated with other variables 
of agriculture and socio-economic development either positively or negatively. 
Variable X2 is significantly correlated with the percentage of pumping sets/tubewells 
to the state's total number of pumping sets and tubewells at 01 per cent level of 
significance with r value of 0.940. Variable total population is negatively correlated at 
05 per cent level of significance with variable X13 having r value of-0.758. Variable 
population density is negatively correlated at 05 per cent level of significance with 
variable Xio (r = -0.758), X15 (r = -0.850), X26 (r = -0.759) and at 1 per cent level of 
significance with variable Xe (r = -0.911), but variable X3 is positively correlated at 1 
per cent level of significance v^ dth variable X5 (r = 0.911). It can fiirther be observed 
from table 5.2 that variable X4 related to sex ratio is negatively correlated at 5 per cent 
level of significance with variable Xio (r = -0.758) and variable X27 (r = -0.868). 
Variable X4 is positively correlated at 1 per cent level of significance only with 
variable Xig (r = 0.914). Variable X4 is insignificantly correlated either positively or 
negatively with other variables. Strikingly the correlation between variable X5 and X6 
is exceptionally negative (r = -1.00) at 1 per cent level of significance. It means that a 
perfect negative correlation (100 per cent) exists between them. The same variable X5 
is positively correlated with variable 31 having r = 0.896 at 1 per cent level of 
significance. Variable Xs is negatively correlated (r = -0.861) with percentage of 
agricultural workers to the total woricer at 5 per cent level of significance. Variable Xe 
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is positively correlated with variable X30 having 5 per cent level of significance, with 
r value of 0.861, and negatively correlated with variable X31 (-0.896), at 1 per cent 
level of significance. 
Variable X7 is positively correlated with variables Xg and X9 at 1 per cent 
level of significance. Variable male literacy rate is positively correlated only with 
variable female literacy rate at 1 per cent level of significance. Variable X9 is 
negatively correlated with variable X28 and variable X30 at 5 per cent level of 
significance, with r value of -0.755 and -0.757 respectively. It can further be seen 
from table 5.2 that the variable Xio is positively correlated at 5 per cent level of 
significance with variables X19 (r = 0.839), X26 (r = 0.771), X29 (r = 0.851), X30 
(r = -0.805). Whereas variable Xio is negatively correlated with variable X12 (r = 
-0.885) and Xig (r = -0.889) at 1 per cent level of significance. Variable Xn is 
positively correlated with only one variable of Xie at 5 per cent level of significance. 
Variable Xn is insignificantly correlated either negative or positive orders with 
remaining variables. 
Variable Xn is positively correlated with variable X31 (r = 0.829) and Xig (r = 
0.939) at 5 and 1 per cent level of significance respectively. Moreover, variable X12 is 
negatively correlated with variable X26 (r = -0.884) and Variable X30 (r = -0.897) at 1 
per cent level of significance and with variable X29 (r = -0.805) at 5 per cent level of 
significance. Variable Xn shows an insignificant correlation (either negative or 
positive) with other variables. Variable Xu is positively correlated with variables X20 
and X22 at 5 per cent level of significance and variable X21 at 1 per cent level of 
significance having r value of 0.774, 0.850 and 0.875 respectively. Variable X15 is 
insignificantly correlated (either positive or negative) with other variables. Variable 
X|6 shows a positive relationship with variable Xn having r value of 0.799 at 5 per 
cent level of significance. Variable X17 shows an insignificant correlation (either 
positive or negative) with the remaining variables. Variable Xig is positively 
correlated with variable X31 (r = 0.813) and negatively correlated with variable X29 (r 
= -0.827) at 5 per cent level of significance. Variable Xig is negatively correlated with 
variable X30 (r = -0.912) at 1 per cent level of significance. 
Evidently the present analysis also shows a negative relationship of variable 
Xi9 with variable X20 and X22 at 1 per cent level of significance with r value of-0.913 
164 
and -0.878 respectively. Variable X20 is positively correlated with variable X22 at 5 
per cent level of significance with r value of 0.874. The variables X21, X22, X23, X24 
are insignificantly correlated with other variables (either positively or negatively) 
which reveals the fact that, these variables (X21, X22, X23, X24) play relatively a lesser 
role in removing regional disparities in Rohilkhand plain. Variable X25 is negatively 
correlated with variable X27 at 5 per cent level of significance with r value of-0.845. 
Variable X26 is positively correlated with variable X29 and variable X30 at 5 per cent 
level of significance with r values of 0.807 and 0.792 respectively. Variable X26 is 
negatively correlated with variable X31 at 5 per cent level of significance with r value 
of -0.817. The variable X27, X28, X29 are insignificantly correlated with other 
variables (either positively or negatively), which sows that variables (X27, X28, X29) 
have a low affair in removing the regional disparities of agricultural and socio-
economic development in the Rohilkhand plain. Variable X30 is negatively correlated 
with variable X31 (r = -0.956) at 1 per cent level of significance. 
Two variables X31 and X32 are insignificantly correlated with other variables 
either positively or negatively. These two variables (X31, X32) play a little role in 
explaining and kind of regional disparities of agricultural and socio-economic 
development in the study area. 
B. Correlation Coefficient Analysis for the Period 1991-96 
Based on Karl Pearson's coefficient of correlation, the causal relationship 
between the dependent and independent variables of agricultural and socio-economic 
development determined for the period of 1991-96. The level of significance of their 
correlation is also determined at 5 degree of freedom based on student's 't' test 
technique. The given correlation matrix (Table 5.3) reveals that the variable Xi (total 
area) is positively correlated with variable X2 and negatively correlated with variable 
X21 at 5 per cent level of significance. Variable Xi is also positively correlated with 
variable X24 at 1 per cent level of significance. Variable X2 is positively correlated 
with variable X24 with r value of 0.923 at 1 per cent level of significance. Variable 
neither positively nor negatively correlated with other variables, therefore it is evident 
that variable X2 is less significant in explaining its role in regional variations of 
agricultural and socio-economic development It has also been observed that variable 
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Xj is positively correlated with variables X5 at 1 per cent level of significance with r 
value of 0.887. 
Variable X3 is negatively correlated with variable X^ at 1 per cent and with 
variable Xio, Xis, X30 at 5 per cent level of significance with r values of -0.886, 
-0.799, -0.813 and -0.767 respectively. Variable X4 is negatively correlated at 1 per 
cent level of significance with variable X27 and X29 with r values of -0.907 and 
-0.926 respectively. Variable X4 is positively correlated at 5 per cent level of 
significance with variable Xig and X25 with r values of 0.765 and 0.768 respectively. 
The variable X5 is negatively correlated with variable Xe with r value of-1.00 at 1 per 
cent level of significance meaning thereby a 100 per cent increase in one variable, say 
X5 will lead to decrease of 100 per cent to another variable say Xe and vice versa. 
Variable X5 is also negatively correlated with variable X30 (r = -0.866) at 5 per cent 
level of significance. The variable X6 is positively correlated to only variable X30 (r -
0.868) at 5 per cent level of significance. Variable X^ is insignificantly correlated 
(either positively or negatively) with all other variables. Variable X7 is positively 
correlated with variable Xg and X9 at 1 per cent level of significance and with variable 
X12 at 5 per cent level of significance with r values of 0.99, 0.976 and 0.761 
respectively. Variable Xg is positively correlated with variable X9 (r = 0.945) at 1 per 
cent level of significance while variable X9 is positively correlated with variable X12 
(r = 0.872) at 5 per cent level of significance. 
Again it is observed from the same table (Table 5.3) that the variable Xio is 
positively correlated at 5 per cent level of significance only with variable Xig and at 1 
per cent level of significance with variable X19 with r values of 0.786 and 0.898 
respectively. Variable Xn is positively correlated with variable X15 with r value of 
0.810 at 5 per cent level of significance and with variable Xie having r value of 0.942 
at 1 per cent level of significance. Variable X12 is negatively correlated with variable 
X29 (r = -0.767) at 5 per cent level of significance and with variable X30 (r = -0.891) at 
1 per cent level of significance. Variable X13 is insignificantly correlated (either 
positively or negatively) with all other variables. Variable XH is positively correlated 
with variable X2i at 1 per cent level of significance. Whereas variable X15 is 
positively correlated with variable X16 at 5 per cent level of significance with r value 
of 0.817. Variable X16, Xn and Xig are insignificantly correlated with remaining 
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variables. Therefore, it may be concluded that these variables (Xie, Xn and Xig) are 
having little impact in regional disparities of agricultiire and socio-economic 
development. Again the present analysis shows negative relationship of variable X19 
with variable X22 with r value of-0.861 at 5 per cent level of significance. Variable 
X20 is insignificantly correlated (either positively or negatively) vdth other variables. 
Variable X21 is negatively correlated with variable X24 with r value of-0.784 at 5 per 
cent level of significance. Variable X22 is insignificantly correlated (either positively 
or negatively) with other variables. Whereas variable X23 is positively correlated with 
variable X26 at 5 per cent level of significance with r value of 0.757. Variable X24 
(either positively or negatively) is insignificantly correlated with other variables. In 
the same way variables X25 and X26 are insignificantly correlated with other variables. 
Variable X27 is positively correlated with variable X29 with r value of 0.928 at 1 per 
cent level of significance. Variable X28 is insignificantly (either positively or 
negatively) correlated with other variables. Whereas variable X29 is positively 
correlated with variable X30 (r = 0.823) at 5 per cent level of significance. Again the 
same correlation matrix table 5.3 shows that the variable X30, X31 and X32 are 
insignificantly correlated (either positively or negatively) with other variables 
explaining the fact that these variables are quite insignificant in regional disparities of 
agricultural and socio-economic development in the study area. 
C. Correlation Coefficient Analysis for the period 1997-02 
The causal relationship between the variables of agriculture and socio-
economic development has been worked out for the period of 1997-2002 based on 
Karl Pearson's coefficient of correlation. The level of significance of these variable's 
correlation has been calculated at 6 degree of fi-eedom based on student's 't' test 
technique for the period of 1997-2002 because during this period number of 'n' has 
increased from seven to eight. 
The table 5.4 reveals the fact variable Xi is positively correlated with variable 
Xi9 and X24. Variable Xi is negatively correlated with variable X22 at 5 per cent level 
of significance. Variable Xi though insignificantly but positively correlated to 
variables of X2, Xe. X7, Xg. X9, X,i, X13. XM, X16. X17, X26, X28, X30 and X31. Variable 
Xi though insignificantly but negatively correlated to variables of X3, X4, X5, Xio, X12, 
Xi5, X18, X20, X21, X23, X25, X27, X29and X32. In the present analysis it has been 
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observed that variable X2 is positively correlated with variable X24 (r = 0.913) at 1 per 
cent level of significance and negatively correlated with variable X23 (r = -0.729) and 
X32 (r = -0.725) at 5 per cent level of significance. Variable X3 is negatively 
correlated at 5 per cent level of significance with variable X13 having r value of -
0.831, variable X23 having r value of-0.739, variable X30 having r value of-0.747 
and variable X32 having r value of-0.742. Variable X3 also negatively correlated with 
variable X(, with r value of-0.899 at 1 per cent level of significance. Variable X3 is 
positively correlated with variable X5 having r value of 0.899 at 1 per cent level of 
significance. Variable X4 is positively correlated with variable Xig and negatively 
correlated with variable X30 and variable X31 at 5 per cent level of significance with r 
values of 0.738, -0.729 and -0.810 respectively. Variable X5 is negatively correlated 
with variable X(, (r = -1.00) at 1 per cent level of significance. Variable X5 is also 
negatively correlated with variable X30 (r - -0.853) at 1 per cent level of significance. 
Variable X(, is positively correlated to only variable X30 (r = 0.853) at 1 per cent level 
of significance. Variable X7 at 1 per cent level of significance is positively correlated 
with variable Xg and X9 with r values of 0.993 and 0.851 respectively. Variable Xg is 
positively correlated with variable X9 (r = 0.828) and variable X9 is only positively 
correlated to variable Xu (r = 0.761) at 5 per cent level of significance. Variable Xio 
and Xii are insignificantly correlated (either positively or negatively) with the 
remaining variables. These variables Xio and Xn do not bear any impact on regional 
disparities of agriculture and socio-economic development of the study area. 
The same table depicts the fact that variable X12 is positively correlated with 
variable X27 at 5 per cent level of significance with r value of 0.794. Variable X13 and 
Xi4 are insignificantly correlated (either positively or negatively) with the other 
variables. Variable X15 is positively correlated with variable X26 at 5 per cent level of 
significance with r value of 0.736. Variable X16 is positively correlated with variable 
Xi7 at 1 per cent level of significance and with variable X20 and X26 at 5 per cent level 
of significance. Variable Xn is positively correlated with variable X20 (r = 0.812) and 
negatively correlated with variable X27 (r = -0.731) at 5 per cent level of significance. 
Variable Xig is negatively correlated wdth variable X26 at 1 per cent level of 
significance and with variable X30 at 5 per cent level of significance. Again the 
present analysis shows negative correlation of variable Xig with variable X22 at 5 per 
cent level of significance with r value of -0.805. Variable X20 is insignificantly 
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correlated (either positively or negatively) with the other variables. Variable X21 is 
negatively correlated with variable X24 (r = -0.722) and X28 (r = -0.744) at 5 per cent 
level of significance. Variable X22 is insignificantly correlated with other variables. 
Variable X23 is positively correlated with variable X30 at 5 per cent level of 
significance with r value of 0.759. Variable X24 and X25 are insignificantly correlated 
(either positively or negatively) v^th the other variables. 
Variable X26 is positively correlated with variable X30 (r = 0.797) at 5 per cent 
level of significance. Variable X27 is insignificantly correlated (either positively or 
negatively) with the other variables. Variable X28 is positively correlated with variable 
X29 at 1 per cent level of significance with r value of 0.860. Variable X29 is 
insignificantly correlated (either positively or negatively) with the remaining 
variables. Again variable X30 is positively correlated with variable X31 (re = 0.899) at 
1 per cent level of significance. Variable X31 and X32 are insignificantly correlated 
(either positively or negatively) with the remaining variables. 
With the above discussion it can be observed that inter correlation between 
variables of agriculture and socio-economic development is declining from 1985-90 
to 1991-96 and again from 1991-96 to 1997-02. Declining correlation between 
different variables give an indication of the removal of regional disparities. In brief it 
is clear that in Rohilkhand plain regional disparities have been minimized upto some 
extent. But still some efforts are needed in bringing homogeneity in agriculture and 
socio-economic development of Rohilkhand plain. 
Chapter 6 
AGRICULTURE AND SOCIO-ECONOMIC DEVELOPMENT IN 
ROHILKHAND 
In many studies, which consist of a large number of observations, often it is 
not possible to collect the information for each and every unit because of the lack of 
resources, time and trained personnel, etc. Such cases can be tackled by observing a 
manageable smaller portion of it, instead of the whole. While using the smaller 
portion of the total observations the researcher, however, has to be assured that it is 
the best representative of all the observation and included in the study. Another 
important aspect of any such exercise is that the researcher has to make a compromise 
between manual labour saved and amount of information lost in using this sample 
short cut. This concept in terms of sampling theory may be explained as the large 
group of observation required for a study is known as universe or the population of 
the study. For instance, in study of the rural settlement pattern in a region all the 
villages which may be hundred to several hundred in the region will form the universe 
or population of the study. Similarly, a large set of households industrial units, 
agricultural forms and steel plants etc. may form the universe or population of 
different studies. A part of the population selected as its representative is called the 
sample and the process of such selection is known as sampling. 
Types of Sampling Maximum representation of the population by a sample may be 
achieved by the method of drawing the sample. The different methods of sampling 
which ensure better representation of the population under different situations are as 
follows: 
(i) Simple Random Sampling It is a method of drawing the sample in which every 
member of the population has equal chance being selected in the sample. This method 
is useful only when the members of the population are fairly homogeneous. The 
procedure of simple random sampling is just like drawing a number in a lottery. 
(ii) Areal Random Sampling Geographers often consider location as an essential 
part of the variability of individual observation, and it is, therefore important that the 
samples are representatives of the full range of locational variability. 
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The procedure of areal random sampling is slightly different from the ordinary 
random sampling. By using a grid overlay on a map a population of coordinate parts 
can be generated. By using a random numbers table a set of points may be selected as 
random sample of all the points. The areas around the sample points may be 
considered as sample areas. The procedure for this would be to choose any four 
columns of a random number table. From these four random numbers sample points 
can be chosen by assigning two consecutive colimms to the x-coordinate and next two 
colvmins to the y-coordinate. 
(iii) Systematic Sampling Many times a random sample does not have the good 
coverage of the area of study. A systematic sampling selects the population at regular 
intervals. Every tenth name on an electoral list, every fifth household, every altemate 
grid intersection etc., will yield the systematic sample. It gives a more uniform 
coverage of the population. A systematic sample is generally used when the 
background population is itself randomly distributed. On the other hand if there are 
regularities in the population distribution, a systematic sample may be biased. 
(iv) Stratified Sampling A random sample is only good when there are not marked 
differences in the population. Problem arises when the population is composed of 
highly varied observations. Suppose for a family planning survey in a district a 
sample of 1,000 households has to be selected from the total 2,500 households living 
in both rural and urban areas. In a random sample there is no surety that both urban 
and rural part will have proper representation. Random selection of the sample 
household may give us either more or less urban representation than its proportion in 
the total population. A balance representation may be ensured by dividing the 
population into two sets of urban and rural households and then drawing a random 
sample of appropriate size from each set. Whenever a population is first divided into 
some sub-population to ensure the representation of each sub group and then from 
each sub group a sample is drawn in any suitable way, it is known as stratified 
sampling. Apart from these four important sampling procedures frequently used in 
geographical studies, the other sampling methods like Hierarchical Sampling, Cluster 
Sampling and Quota Sampling etc. may also be used by geographical. 
In the present study a comprehensive household survey based on random 
sampling was conducted during the period wWch extended from the month of 
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February to April 2007. Thirty-seven villages were selected from thirty-seven tehsils 
belonging to eight districts of Rohilkhand plain. The selection of the villages was 
based on considering certain parameters like population size (between 1000 and 2000) 
distance from the center with the consideration of (as it should not either be too close 
to urban centers nor it should be too remote) connectivity from the road and direction 
from the urban center. 
From every village 10 per cent households were taken as samples keeping in 
view the size of land holdings (divided into five categories ranging from above 10 ha. 
to below 1 ha., and at least 2 per cent households were taken from each category) 
religion and cast composition as it is very important determinant for the study of 
agricultural and socio-economic development. 
In this study simple percentage method was used in composition of data of 
440 households from thirty seven villages of Rohilkhand plain. In any study based on 
primary data the observation of the conditions prevailing in the study area in 
explaining the development, regional variations and the description of means and 
ways for removing these variations play the most crucial role. 
In an attempt to analyse the data in a meaningfiil manner z score method was 
used to find out the levels of agricultural and socio-economic development in the 
study area. 
A. Agricultural Development in Rohilkhand 
(1) Agriculture Development in Bareilly District 
The size of land holdings in all the tehsils of Bareilly district was above 
national average of 1.41 ha. The average size of land holdings in Bareilly tehsil was 
1.85 ha. whereas it was 1.75 ha. in the tehsil of Meerganj, 2.05 ha. in the tehsil of 
Baheri, 1.62 ha. in the tehsil of Nawabganj, 1.71 ha. in the tehsil of Faripiir and 1.50 
ha. in the tehsil of Aonla. In Bareilly tehsil net sovm area was 94.54 per cent, 97.14 
per cent in the tehsil of Meerganj, 97.56 per cent in the tehsil of Baheri, 95.68 per cent 
in the tehsil of Nawabganj, 96.49 per cent in the tehsil of Faridpur and 96.67 per cent 
in the tehsil of Aonla. The net irrigated area in the tehsils of Bareilly, Meerganj, 
Baheri, Nawabganj, Faridpur and Aonla was of the order of 81.08, 73.71, 86.83, 
77.16, 84.80 and 90.67 per cent respectively. The figures of net sown area and net 
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irrigated area in all the tehsils of Bareilly district were quite high due to the fact that 
main source of irrigation were constituted by tubewells, diesel engines, pump sets 
which are fairly large in numbers in the entire district. Bhagul nadi also provides 
irrigation waters to the fields in several villages situated on either sides of its banks 
particularly in Nawabganj tehsil. The consumption of fertilizer was 136.42 kg per ha. 
in Bareilly tehsil. It was 135.46 kg per ha. in Meerganj tehsil, 145.61 kg per ha. in 
Baheri tehsil, 140.71 kg per ha. in Nawabganj tehsil, 140 kg per ha. in Fareedpur 
tehsil and 138.28 kg per ha. in Aonla tehsil. 
Wheat, rice, sugarcane are the major crops occupy farming areas in all the 
tehsils of Bareilly district. Potato, fodder and mentha (which has recently been 
introduced in several districts of Rohilkhand) are the other crops grovra in the region. 
Area under pulses and oilseeds is almost negligible in all the districts of Rohilkhand, 
that is why these crops were not taken into consideration. In Bareilly teshil, the total 
area under sugarcane was 0.56 ha. per household having a total production of 290.2 
quintals with a yield of 518.14 qnt./ha. In Meerganj tehsil, the total area under 
sugarcane was 0.51 ha. having a total production of 255.2 quintal with a yield of 
500.49 qnt./ha. In the tehsil of Baheri the total area under sugarcane was 0.70 ha. per 
household having a total production of 359.10 quintals with a yield of 513.01 qnt./ha. 
The total area under sugarcane in Nawabganj tehsil was 0.48 ha. per household 
having a production of 255.20 quintals, with a yield of 531.01 qnt./ha.. In the tehsil of 
Faridpur the total area under sugarcane was 0.52 ha. per household and the total 
production was 256.20 quintals with a yield of 492.61 qnt./ha.. In Aonla tehsil, 0.25 
ha. per household was under sugarcane, having a total production of 125.20 quintals, 
with a yield of 500.68 qnt./ha. In all the tehsils of Bareilly district the production of 
sugarcane ranged between 500 and 530 qnt./ha., whereas it as 573.9 qnt./ha. in U.P. 
and 696.40 qnt./ha. as the national average. 
Rice is another important crop in all the tehsils of Bareilly district as shown in 
Table 6.2. The average area per household under rice was more than sugarcane but 
less than that wheat. In Bareilly tehsil total area under rice was 0.78 ha. per household 
having a total production of 28.12 quintals, with a yield of 36.05 qnt./ha. In the tehsil 
of Meerganj, the total area under rice was 0.71 ha. per household. Total production of 
rice in the tehsil was 26.71 quintals per household, with a yield of 37.62 qnt./ha. In 
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Baheri tehsil there were 1.01 hectares of land devoted for the rice cultivation, by each 
household, and having a production of about 34.91 quintals, with a yield of 39.51 
qnt./ha. In the tehsil of Nawabganj 0.62 ha. of land per household was under rice, 
having a total production of 24.16 quintals with a yield of 38.97 qnt./ha. In Faridpur 
tehsil, 0.76 ha. per household was under rice having a production of 27.71 quintals 
with a yield of 36.46 qnt./ha.. In Aonla tehsil 0.71 ha. per household was sunder rice, 
having a production of 26.18 quintals, with a yield of 36.87 qnt./ha.. The productivity 
of rice in the state of Uttar Pradesh was 23.8 qnt./ha., while national average was 
30.34 qnt./ha. The average productivity in all the tehsils of Bareilly district is above 
the state as well as national average. Better irrigational facilities with tubewells and 
diesel engine pumpsets, use of better quality seeds, high chemical fertilizers 
consumption are some of the factors responsible for higher productivity of rice in the 
district of Bareilly. 
It is clear from the table 6.2 that wheat is the first ranking crop in the district 
of Bareilly. In Bareilly tehsil, an area of 0.81 ha. per household was under wheat, 
having a production of 27.65 quintals wdth a yield of 34.13 qnt./ha. In the tehsil of 
Meerganj 0.83 ha. per household was under wheat which produced 28.00 quintals 
with a yield of 33.73 qnt./ha. In Baheri tehsil, 1.02 ha. of land per household was 
under wheat, having a production of 37.61 quintals with a yield of 36.87 qnt./ha. In 
the tehsil of Nawabganj, an area of 0.64 ha. was under wheat, with production and 
yield of 22.61 quintals and 35.33 qnt./ha. respectively. In Fareedpur tehsil, an area of 
0.81 ha. per household was under wheat which produced 28.11 quintals of wheat, 
with a yield of 34.70 qnt./ha.. In Aonla tehsil total area under wheat was 0.76 ha. with 
a production of 27.61 quintals, and yield of 36.33 qnt./ha. The average yield of wheat 
in Uttar Pradesh was 27.6 qnt./ha. and 26.88 qnt./ha. at the national level. The yield of 
wheat in Bareilly district is well above the state and national average. 
Mentha has acquired an important position in crop cultivation in the district of 
Bareilly. Though the area under this crop has very recently introduced in the districts 
of Rohilkhand plain but has brought a tremendous transformations in agriculture. In 
the tehsil of Bareilly, Meerganj, Baheri, Nawabganj, Fareedpur and Aonla the area 
under mentha was in the order of 0.25, 0.35, 0.40, 0.20, 0.25 and 0.35 ha., having a 
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total production of 0.26, 0.36, 0.45, 0.22, 0.26 and 0.36 quintal with a yield of 1.04, 
1.03,1.12, 1.11, 1.04 and 1.03 quintal per ha. respectively. 
Fodder crop is grown in all the tehsils of Bareilly district. The area under 
fodder in Bareilly tehsil was 0.12 ha., having a production of 34.00 quintals, with a 
yield of 283.33 qnt./ha. In Meerganj tehsil, the total area under fodder crop was 0.16 
ha., with a production of 41.00 quintals with a yield of 256.25 qnt./ha. In the tehsil of 
Baheri, an area of 0.25 ha. was devoted to fodder with a total production of 74.00 
quintals with a yield of 296.00 qnt./ha. In Nawabganj tehsil, 0.10 ha. of land under 
fodder with a total production of 30.00 quintals, with a yield of 300.00 qnt./ha. In 
Faridpur tehsil, area devoted to fodder was insignificant, whereas in Aonla it was just 
0.08 ha., having a total production of 24.00 quintals with a yield of 300.00 qnt./ha. 
The total area under potato in the tehsils of Bareilly, Meerganj, Baheri, 
Nawabganj, Faridpur and Aonla was in the order of 0.15, 0.12, 0.16, 0.21, 0.35 and 
0.29 ha., having a total production of 62.71, 56.10, 64.60, 91.65, 150.20 and 125.16 
quintals with a yield of 418.07, 467.50, 403.75, 436.43, 429.14 and 431.59 qnt./ha. 
respectively. The yield of potato in Bareilly district was also above state and national 
averages being 312 and 296 qnt./ha. respectively. 
Productivity of all the crops, except the sugarcane is well above the state and 
national averages. In all the tehsils of Bareilly district, the area under sugarcane is 
declining due to low return. The demand of this crop in the district is also declining as 
most of the sugar mills have closed due to fact that suger mill owners and farmers are 
not getting expected returns. It was found during the survey, that in all the tehsils of 
district Bareilly the farmers are preferring to cultivate on rice, wheat and mentha crop. 
Mentha is shown during the months of February-March, and harvested in Jime. 
Although the productivity of the crops is relatively high in all the tehsils of 
Bareilly district, but farmers are not the real beneficiers due to faulty public 
distribution system. Dev Charan grain market is the biggest market in the region 
which is situated in Aonla tehsil of Bareilly district Most of the farmers sell their 
products in this market but they directly do not negotiate to the buyers. It is the 
middlemen who actually negotiates and get commission both ways from farmers and 
buyers. Sometimes many small traders directly purchase the commodities from the 
farmer's houses at much lower prices as farmers need money immediately to meet 
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day to day expenses. These traders stock the products and sell those when the prices 
are highest in the market. 
(ii) Agriculture Development in Budaun District 
In Budaun district, size of land holding was large in comparison to Bareilly 
district. In the tehsil of Budaun, size of holding was 1.84 ha., It was 2.33 ha. in 
Dataganj tehsil, 2.14 ha. in Sahaswan tehsil, 2.24 ha. in Bilsi tehsil, 1.94 ha. in 
Gaimaur tehsil and 1.91 ha. in Bisauli tehsil. In the tehsil of Budaun, net sown area 
accounted for 95.11 per cent, 86.96 per cent net irrigated area and a consumption of 
fertilizers 140.12 kg per ha. In Dataganj tehsil, net sown area and net irrigated area 
were 96.57 and 96.57 per cent respectively. The fertilizers consumption was 142.64 
kg/ha. In the tehsil of Sahaswan, 93.46 per cent was the net sown area, 78.97 per cent 
was the net irrigated area and the consumption of fertilizer was 145.69 kg/ha. In Bilsi 
tehsil, 98.21 per cent was the net sown area, 89.29 per cent was net irrigated area and 
148.99 kg of fertilizer used per ha. In the tehsil of Garmaur, 97.94 per cent was the net 
sown area, with 90.21 per cent net irrigated area, and consumption of fertilizer was 
142.16 kg per ha. In Bisauli tehsil, 96.86 per cent was the net sown area, 86.39 per 
cent was net irrigated area with consumption of fertilizer of 134.16 kg/ha. 
In Budaim tehsil, 0.31 ha. was under sugarcane with a production of 161.20 
quintals having a yield of 520.16 qnt./ha. In the tehsil of Dataganj, 0.61 ha. was under 
sugarcane, the total production was 334.20 quintals with a yield of 547.80 qnt./ha. In 
Sahaswan tehsil, 0.17 ha. was under sugarcane having a total production of 85.17 
quintals with a yield 500.88 qnt./ha. In Bilsi tehsil area, production and yield of 
sugarcane was 0.14 ha., 76.24 quintals and 508.86 qnt./ha. respectively. In the tehsil 
of Gannaur, 0.25 ha. was under sugarcane having a production of 135.60 quintals with 
a yield of 542.44 qnt./ha. In Bisauli tehsil 0.10 ha. was under sugarcane, with a 
production of 51.10 quintals having a yield of 511 qnt./ha. 
Cultivation of rice is important in all the tehsils of Budaim district. In the 
tehsil of Budaim, it occupied 1.00 ha. with a total production of 37.50 quintals and 
yield of 37.50 qnt./ha. In Dataganj tehsil, 1.10 ha. of area was under rice, with a 
production of 41.28 quintals and a yield of 37.53 qnt/ha. In the tehsil of Sahaswan 
area, production and yield under rice was 0.24 ha., 9.1 quintals and 38.37 qnt./ha. In 
Bilsi tehsil, 0.45 ha. was under rice having a total production of 18.67 quintals with a 
183 
yield of 41.48 qnt./ha. In the tehsil of Gannaur, 0.22 ha. was under rice, with a 
production of 9.05 quintals and a yield of 41.13 qnt./ha. In Bisauli area, production 
and yield was 0.38 ha., 15.67 quintals and 39.92 qnt/ha. 
As it is clear from table 6.2 that total area under wheat in Budaun tehsil was 
0.71 ha., having a total production of 26.21 quintals, and a yield of 36.91 qnt,/ha. In 
Dataganj tehsil, 1.31 ha. was under wheat with a production of 50.16 quintals, and a 
yield of 38.29 qnt./ha. In the tehsil of Sahaswan, area, production and yield of wheat 
was 1.35 ha., 56.76 quintals and 42.02 qnt./ha. In the tehsil of Bilsi, an area of 1.40 
ha. was under wheat, total production amounted to 58.17 quintals and a yield of 41.55 
qnt./ha. In Gannaur tehsil, there was an area of 1.25 ha. under wheat, with a total 
production of 49.16 quintals and a yield of 39.23 qnt./ha. In the tehsil of Bisauli, area, 
production and yield was 1.16 ha., 42.81 quintals and 36.90 qnt./ha. respectively. 
Mentha is another crop of importance in Budaun district. The total area under 
mentha crop in Budaun tehsil was 1.0 ha. having a total production of 1.16 quintals 
and with a yield of 1.16 qnt./ha.. In Sahaswan tehsil, there was 0.75 ha. of land under 
mentha, which gave a total production of 0.82 quintal with a yield of 1.09 qnt./ha. In 
the tehsil of Bilsi, 0.50 ha. was under mentha cultivation with a total production of 
0.58 quintals and a yield of 1.16 qnt./ha. In Gannaur tehsil, 0.25 ha. was under mentha 
cultivation with a production of 0.26 quintal, and a yield of 1.04 qnt./ha. In Bisauli 
tehsil, area, production and yield of mentha were of the order of 0.35 ha., 0.36 quintal 
and 1.03 qnt./ha. respectively. 
In Dataganj tehsil, 0.50 ha. was under fodder with a total production of 152.71 
quintals and a yield of 305.42 qnt./ha. In Bilsi tehsil, area under fodder cultivation 
was 0.11 ha., having a total production of 34 quintals with a yield of 309.09 qnt./ha. 
The total area under potato in Budaun tehsil was 0.52 ha., with a production of 
295.16 quintals and a yield of 567.61 qntTha. In Dataganj tehsil, area, production and 
yield of potato was 0.65 ha., 350.17 qumtals and 538.72 qnt/ha. respectively. In the 
tehsil of Sahaswan, an area of 0.61 ha. was imder potato, with a total production of 
341.62 quintals and a yield of 670.03 qnt./ha. In Bilsi tehsil, area, production and 
yield of potato was 0.45 ha., 240.16 quintals and 533.69 qnt./ha. respectively. In the 
tehsil of Gannaur, there was an area of 0.31 ha. under potato with a total production of 
181.16 quintals and yield of 584.39 qnt/ha. In Bisauli tehsil, an area under potato was 
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0.25 ha. having a total production of 131.17 quintals and a yield of 524.68 qnt./ha 
(Table 6.2). 
(iii) Agriculture Development in Shahjahanpur District 
In the Shahjahanpu district, size of holding was comparatively small to 
Bareilly and Budaun districts. Table 6.2 shows, that in the Shahjahanpur tehsil size of 
holding was 1.25 ha. It was 1.37 ha. in Jalalabad tehsil, 1.65 ha. in Tilhar tehsil and 
1.95 ha. in Powayan tehsil. In the tehsil of Shahjahanpur, net sown area was 96 per 
cent, with 80 per cent net irrigated area. In Jalalabad tehsil, 98.54 per cent was net 
sown area with 87.59 per cent net irrigated area while in the tehsil of Tilhar, 96.99 per 
cent was net sown area with 90.91 per cent net irrigated area. In Powayan tehsil, 
97.44 per cent was net sown area with 74.36 per cent net irrigated area. Most of the 
villages in Powayan tehsil are situated on the bank of Sharda canal which is unable to 
provide irrigation beyond few hundred meters on both sides. 
As it is clear from the table 6.2 that total consimiption of fertilizers in 
Shahjahanpur tehsil was 137.14 kg per ha. whereas it was 131.45 kg per ha. in 
Jalalabad tehsil, 135.14 kg per ha. in Tilhar tehsil and 141.44 kg per ha. in Powayan 
tehsil. Total area under sugarcane in Shahjahanpur tehsil was 0.11 ha. which produced 
47.11 quintals of sugarcane, with a yield of 428.27 qnt./ha. In Jalalabad tehsil, an area 
of 0.19 ha. was under sugarcane, having total production of 89.17 quintals with a 
yield of 469.31 qnt./ha.. In Tilhar tehsil, area, production and yield of sugarcane was 
1.08 ha., 625.2 quintals and 578.85 qnt./ha. respectively. In the tehsil of Powayan, 
area under sugarcane was 1.10 ha. which produced 560.13 quintals of sugarcane with 
a yield of 509.21 qnt./ha. 
In the tehsil of Shahjahanpur, an area of 0.67 ha. was devoted to rice crop, 
having total production of 21.12 tonnes, with a yield of 31.52 qnt./ha. In the Jalalabad 
tehsil, area, production and yield of rice was with order of 0.90 ha., 33.25 quintal and 
36.94 qnt./ha. respectively. In the tehsil of Tilhar, 0.60 ha. was under rice, which 
produced 20.61 quintals, with a yield of 34.35 qnt./ha. In Powayan tehsil, 0.65 ha. was 
under rice, having a total production of 22.87 quintals, with a yield of 35.18 qnt./ha. 
An area of 0.74 ha. was under wheat in Shahjahanpur tehsil having a 
total production of 35.16 quintals, with a yield of 34.00 qnt./ha. In Jalalabad tehsil 
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Table 6.1 
Indicators of Agriculture Development in Rohilkhand 
Variable 
X, 
X2 
X3 
X4 
X5 
X6 
X7. 
Xg 
X9 
Xio-
x„ 
X,2 
X,3 
Xi4 
X,5 
X16 
X,7 
X18 
Xi9 
X20 
X21 
X22 
Descriptions of Varaible 
Size of land holding (in hectares) 
Net shown area (in percentage) 
Net irrigated area (in percentage) 
Fertilizer consumption (in kg. per hectare) 
Area under sugarcane (in hectare) per household 
Production of sugarcane (in quintal) 
Yield of sugarcane (in quintal) per hectare 
Area under rice (in hectare) per household 
Production of rice (in quintal) 
Yield of rice (in quintal) per hectare 
Area under wheat (in hectare) per household 
Production of wheat (in quintal) 
Yield of wheat (in quintal) per hectare 
Area under mentha (in hectare) per household 
Production of mentha (in quintal) 
Yield of mentha (in quintal) per hectare 
Area under fodder (in hectare) per household 
Production of fodder in quintal 
Yield of fodder (in quintal) per hectare 
Area under potato (in hectare) per household 
Production of potato (in quintal) 
Yield of potato (in quintal) per hectare 
Table 6.2 
Agriculture Development in Rohilkhand 
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Tehsil 
Bareilly 
Meerganj 
Baheri 
Nawabganj 
Faridpur 
Aonla 
Badaun 
Dataganj 
Sahaswan 
Bilsi 
Gannaur 
Bisauli 
Shahjahanpur 
Jalalabad 
Tilhar 
Powayan 
Piiibhit 
Puranpur 
Bisalpur 
Bijnor 
Najibabad 
Nagina 
Dhampur 
Chandpur 
Moradabad 
Thakurdwara 
Bilari 
Sambhal 
Chandausi 
Rampur 
Suar 
Bilaspur 
Milak 
Shahabad 
J. P. Nager 
Dhanaura 
Hasanpur 
Village 
Balla Katha 
Silarpur 
Hafizganj 
Aurangabad 
Khanpura 
Khuli 
Pholasi 
Kareemganj 
Chhokaqjur 
Mishripur Mukaiyan 
Fareedpur 
Mohkampur 
Etouriya 
Hargurraiga 
Saleempur 
Shiqnager 
Khamaripul 
Prasadpur 
Tikti Muafi 
Shahpur 
Naglaislampur 
Sarai Dan Dumar 
Salava 
Darber 
Mora Milak 
Fizullahganj 
Sanari 
Matipur 
Alwarpur 
Jatpura 
Dhanauri 
Qasimganj 
Milak Baqaralihhan 
Birpur 
Tikeya 
Kain Khera 
Manota 
X, 
1.85 
1.75 
2.05 
1.62 
1.71 
1.5 
1.84 
2.33 
2.14 
2.24 
1.94 
1.91 
1.25 
1.37 
1.65 
1.95 
1.65 
1.97 
1.32 
2.7 
1.96 
2.76 
2.8 
1.4 
1.55 
1.5 
1.64 
1.62 
1.99 
1.84 
1.69 
2.15 
1.75 
1.6 
2.4 
1.75 
1.27 
X2 
94.59 
97.14 
97.56 
95.68 
96.49 
96.67 
95.11 
96.57 
93.46 
98.21 
97.94 
96.86 
96.00 
98.54 
96.97 
97.44 
96.97 
97.46 
98.48 
95.93 
89.80 
90.58 
98.21 
96.43 
96.77 
88.00 
94.51 
95.68 
97.99 
95.11 
97.63 
97.67 
97.14 
93.75 
97.92 
97.14 
98.43 
X3 
81.08 
73.71 
86.83 
77.16 
84.80 
90.67 
86.96 
96.57 
78.97 
89.29 
90.21 
86.39 
80.00 
87.59 
90.91 
74.36 
90.91 
83.76 
97.70 
94.81 
89.29 
90.58 
94.64 
71.43 
93.55 
50.00 
91.46 
92.59 
97.99 
95.11 
97.63 
93.02 
97.14 
81.25 
91.67 
90.86 
98.43 
x, 
136.42 
135.46 
145.61 
140.71 
140.00 
138.28 
140.12 
142.64 
145.69 
148.99 
142.16 
134.16 
137.14 
131.45 
135.14 
141.44 
146.26 
150.11 
141.09 
152.50 
154.50 
155.70 
151.60 
135.20 
150.15 
135.16 
145.46 
155.96 
150.97 
142.35 
141.25 
156.16 
150.15 
140.50 
145.25 
151.69 
155.26 
Xs 
0.56 
0.51 
0.70 
0.48 
0.52 
0.25 
0.31 
0.61 
0.17 
0.14 
0.25 
0.10 
0.11 
0.19 
1.08 
1.10 
1.05 
1.02 
0.71 
1.96 
0.97 
1.83 
1.90 
1.00 
0.69 
0.63 
0.65 
0.36 
0.75 
0.56 
0.39 
0.61 
0.50 
0.40 
0.74 
0.50 
0.42 
x« 
290.2 
255.2 
359.1 
255.2 
256.2 
125.2 
161.2 
334.2 
85.17 
76.24 
135.6 
51.10 
47.11 
89.17 
625.20 
660.13 
624.10 
618.10 
425.70 
1365.00 
711.40 
1360.00 
1410.00 
651.0-0 
405.00 
338.00 
335.70 
200.70 
415.00 
285.00 
215.00 
336.10 
239.60 
191.50 
410.00 
276.00 
239.00 
Contd. 
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X7 
518.14 
500.49 
513.01 
531.58 
492.61 
500.68 
520.16 
547.80 
500.88 
508.86 
542.44 
511.00 
428.27 
469.31 
578.85 
591.06 
594.44 
606.02 
599.56 
696.43 
733.40 
743.17 
742.11 
651.00 
586.96 
536.96 
516.46 
557.50 
553.33 
508.93 
551.28 
551.06 
479.30 
478.65 
554.05 
540.00 
569.05 
Xg 
0.78 
0.71 
1.01 
0.62 
0.76 
0.71 
1.00 
1.10 
0.24 
0.45 
0.22 
0.38 
0.67 
0.90 
0.60 
0.65 
0.55 
0.85 
0.59 
0.27 
0.69 
0.71 
0.50 
0.00 
0.50 
0.65 
0.54 
0.49 
0.50 
1.05 
1.17 
1.25 
1.00 
0.75 
1.05 
0.63 
0.50 
x. 
28.12 
26.71 
39.91 
24.16 
27.71 
26.18 
37.50 
41.28 
9.21 
18.67 
9.05 
15.67 
21.12 
33.25 
20.61 
22.87 
20.11 
24.60 
22.12 
10.50 
28.00 
29.00 
20.00 
3.40 
21.00 
19.15 
19.65 
20.01 
19.96 
39.56 
45.25 
47.36 
41.00 
27.14 
44.75 
29.20 
21.00 
Xio 
36.05 
37.62 
39.51 
38.97 
36.46 
36.87 
37.50 
37.53 
38.37 
41.48 
41.13 
39.92 
31.52 
36.94 
34.35 
35.18 
36.56 
40.70 
37.48 
38.89 
40.56 
40.84 
40.00 
34.00 
42.00 
29.46 
36.39 
40.84 
39.92 
37.67 
38.67 
37.88 
41.00 
36.18 
42.62 
46.35 
42.00 
x„ 
0.81 
0.83 
1.02 
0.64 
0.81 
0.76 
0.71 
1.31 
1.35 
1.40 
1.25 
1.16 
0.74 
0.92 
0.75 
0.71 
0.59 
0.78 
0.50 
1.00 
0.63 
1.10 
0.64 
0.35 
0.47 
0.61 
0.62 
0.78 
0.65 
0.41 
0.83 
0.75 
0.65 
0.60 
1.17 
0.73 
0.61 
Xu 
27.65 
28.00 
37.61 
22.61 
28.11 
27.61 
26.21 
50.16 
56.76 
58.17 
49.16 
42.81 
25.16 
33.36 
26.72 
24.16 
22.05 
28.05 
19.48 
38.00 
25.00 
42.00 
26.00 
11.00 
17.20 
18.45 
22.31 
29.25 
25.16 
15.00 
34.71 
31.15 
25.68 
20.65 
50.70 
29.65 
25.00 
X,3 
34.13 
33.73 
36.87 
35.33 
34.70 
36.33 
36.91 
38.29 
42.02 
41.55 
39.23 
36.90 
34.00 
36.26 
35.63 
34.03 
37.37 
35.96 
38.96 
38.0 
39.68 
38.18 
40.62 
31.43 
36.59 
30.25 
35.69 
37.50 
38.71 
36.58 
41.82 
41.53 
39.51 
34.42 
43.33 
40.61 
40.98 
Xl4 
0.25 
0.35 
0.40 
0.20 
0.25 
0.35 
1.00 
0.00 
0.75 
0.50 
0.25 
0.35 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.75 
0.00 
1.10 
1.00 
1.50 
0.50 
1.17 
1.00 
0.50 
0.40 
1.50 
1.25 
1.00 
Contd. 
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X,5 
0.26 
0.36 
0.45 
0.22 
0.26 
0.36 
1.16 
0.00 
0.82 
0.58 
0.26 
0.36 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.79 
0.00 
1.35 
1.22 
1.89 
0.58 
1.35 
1.22 
0.60 
0.45 
1.74 
1.45 
1.16 
Xi6 
1.04 
1.03 
1.12 
1.11 
1.04 
1.03 
1.16 
0.00 
1.09 
1.16 
1.04 
1.03 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.05 
0.00 
1.23 
1.22 
1.26 
1.16 
1.15 
1.22 . 
1.20 
1.12 
1.16 
1.16 
1.16 
X,7 
0.12 
0.16 
0.25 
0.10 
0.00 
0.08 
0.00 
0.50 
0.00 
0.11 
0.00 
0.00 
0.10 
0.12 
0.10 
0.15 
0.00 
0.20 
0.10 
0.33 
0.11 
0.22 
0.16 
0.70 
0.26 
0.00 
0.11 
0.00 
0.00 
0.00 
0.00 
0.36 
0.00 
0.00 
0.25 
0.20 
0.00 
Xl8 
34.00 
41.00 
74.00 
30.00 
0.00 
24.00 
0.00 
152.71 
0.00 
34.00 
0.00 
0.00 
29.00 
35.00 
30.00 
45.00 
0.00 
62.00 
30.00 
96.00 
34.00 
65.00 
50.00 
170.00 
75.00 
0.00 
31.00 
0.00 
0.00 
0.00 
0.00 
100.00 
0.00 
0.00 
75.00 
62.00 
0.00 
Xi9 
283.33 
256.25 
296.00 
300.00 
0.00 
300.00 
0.00 
305.42 
0.00 
309.09 
0300 
0.00 
290.00 
291.67 
300.00 
300.00 
0.00 
310.00 
300.00 
291.00 
309.00 
295.00 
312.50 
242.86 
288.46 
0.00 
281.81 
0.00 
0.00 
0.00 
0.00 
277.78 
0.00 
0.00 
300.00 
310.00 
0.00 
X20 
0.15 
0.12 
0.16 
0.21 
0.35 
0.29 
0.52 
0.65 
0.61 
0.45 
0.31 
0.25 
0.00 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.50 
0.25 
0.00 
0.00 
0.10 
X2, 
62.71 
56.10 
64.60 
91.65 
150.20 
125.16 
295.16 
350.17 
341.62 
240.16 
181.16 
131.17 
0.00 
57.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
70.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
290.00 
118.15 
0.00 
0.00 
55.00 
X22 
418.07 
467.50 
403.75 
436.43 
429.14 
431.59 
567.61 
538.72 
560.03 
533.69 
584.39 
524.68 
0.00 
475.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
583.33 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
580.00 
472.60 
0.00 
0.00 
550.00 
189 
cultivation of wheat acquired 0.92 ha. having a total production of 33.36 quintals, 
with a yield of 36.26 qnt./ha. In the tehsil of Tilhar, an area of 0.75 ha. was under 
wheat, which produced 26.72 quintals, with a yield of 35.63 qnt./ha. In Powayan 
tehsil, 0.71 ha. was under wheat, having a production of 24.16 quintals, wdth a yield 
of 34.03 qnt./ha. 
In the tehsil of Shahjahanpur, 0.10 ha. was under fodder crop which produced 
29.00 quintals with a yield of 290.00 qnt./ha. In Jalalabad tehsil, an area of 0.12 ha. 
was under fodder having a production of 35.00 quintal v i^th a yield of 291.67 qnt./ha. 
In Tilhar tehsil, area, production and yield of fodder crop was 0.10 ha., output 30.00 
quintals and 300.00 qnt./ha. respectively. In the tehsil of Powayan, an area of 0.15 ha. 
was under fodder, which produced 45.00 quintals with a yield of 300.00 qnt./ha. In 
Shahjahanpur district, only in Jalalabad tehsil an area of 0.12 ha. was devoted to 
potato which produced 57.00 quintals, v^ dth a yield of 475.00 qnt./ha. (Table 6.2). 
(iv) Agriculture Development in Pilibhit District 
In Pilibhit tehsil average size of the holding was 1.65 ha. The intensity of land 
use puts net sovm area to the tune of 97.00 per cent, net irrigated area as 90.91 per 
cent. In Puranpur tehsil of Pilibhit district, average size of holding was 1.97 ha., out of 
which 97.46 per cent was net sown area and 83.76 per cent of cultivated land got 
irrigation which may be trated as net irrigated area. In the tehsil of Bisalpur, average 
size of holding was 1.32 ha. which may be treated as out of which 98.48 per cent may 
be accounted for as net sown area, and 97.70 per cent net irrigated area. The average 
consumption of fertilizer in Pilibhit tehsil was 146.26 kg./ha., whereas it was 150.11 
kg/ha. in the tehsil of Puranpur, and 141.09 kg/ha. in the tehsil of Bisalpur 
(Table 6.2). 
In the tehsil of Pilibhit, an area of 1.05 ha. was under sugarcane cultivation 
having a total production of 624.10 quintals, with a yield of 594.44 qnt./ha. In 
Puranpur tehsil, an area of 1.02 ha. was under sugarcane, which produced 618.10 
quintals of sugarcane with a yield of 606.02 qnt./ha. In the tehsil of Bisalpur, an area 
of 0.71 ha. was devoted for the cultivation of sugarcane, which produced 425.70 
quintals of sugarcane, with a yield of 599.56 qnt/ha. In Pilibhit tehsil, an area of 0.55 
ha. was devoted to rice cultivation, to give a total production of 20.11 quintals, with a 
yield of 36.56 qntTha. In Puranpur tehsil, area, production and yield of rice was 0.85 
190 
ha., 24.60 quintals and 40.70 qnt./ha. respectively. In the tehsil of Bisalpur, an area of 
0.59 ha. was under rice, with a total production of 22.12 quintals, and a yield of 37.48 
qnt./ha. 
Table 6.2 reveals that in Pilibhit tehsil, an area of 0.59 ha. was devoted to the 
wheat cultivation, which produced 22.05 quintals with a yield of 37.37 qnt./ha.. In 
Puranpur tehsil, wheat occupied 0.78 ha. to produce 28.05 quintals, with a yield of 
35.96 qnt./ha. In the tehsil of Bisalpur, wheat acquired an area of 0.50 ha., with 
production and yield of 19.48 quintals and 38.96 qnt./ha. respectively. On an 
insignificant area fodder crop was cultivated in Pilibhit tehsil, whereas it was grown 
on 0.20 ha. in Puranpur tehsil recording a total production 62.00 quintals, with a yield 
of 310.00 qnt./ha. In the tehsil of Bisalpur, a very small area of 0.10 ha. was under 
fodder crop which produced 30.00 quintals of fodder, with a yield of 300 qnt./ha. 
(v) Agriculture Development in Bijnor District 
In the context of agriculture development, Bijnor district is one of the most 
advanced districts of Rohilkhand plain. In the Bijnor tehsil an average size of holding 
was 2.70 ha., of which 95.93 per cent categorized as net sown area, and 94.81 per cent 
net irrigated area. In the Najibabad teshil, the average size of holding was 1.96 ha. of 
which 89.80 per cent was net sown area and 89.29 per cent as net irrigated area. In the 
Nagina tehsil, the average size of the holding was 2.76 ha. of which 90.58 per cent 
was classed as net sown area and 90.58 per cent as net irrigated area. In the Dhampur 
tehsil, an average size of holding was 2.80 ha., of which 98.21 per cent was classed as 
net sown area and 94.64 per cent as net irrigated area. In the tehsil of Chandpur, the 
average size of the holding was 1.40 ha. of which 96.43 per cent classed as net sown 
area and 71.43 per cent as net irrigated area (Table 6.2). 
The average consumption of fertilizer was 152.50 kg/ha. in the Bijnor tehsil, 
154.50 kg/ha. in the Najibabad tehsil, 155.70 kg/ha. in the Nagina tehsil, 151.60 
kg/ha. in the Dhampur tehsil, and 135.20 kg /ha. in the Chandpur tehsil. Sugarcane is 
the first ranking crop in all the tehsils of Bijnor district. In the tehsil of Bijnor, the 
area in sugarcane was 1.96 ha. having a total production of 1,365.00 quintals, with a 
yield of 696.43 qntiha. In the Najibabad tehsil, area, production and yield of 
sugarcane was of the order of 0.97 ha., 711.40 quintals and 733.40 qnt./ha. 
respectively. In the tehsil of Nagina, an area of 1.83 ha. was under sugarcane having a 
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total production of 1,360.00 quintals, with a yield of 743.17 qnt./ha. In the Dhampur 
tehsil, there were 1.90 ha. under sugarcane cultivation, with a production of 1,410 
quintals and yield of 742.11 qnt./ha. In the Chandpur tehsil, 1 ha. of land was under 
sugarcane cultivation, with a total production of 651 quintals, and a yield of 651 
qnt./ha.. 
It can be seen from table 6.2 that in the Bijnor tehsil, a small area of 0.27 ha. 
was under rice, with a total production of 10.50 quintals and a yield of 38.89 qnt./ha. 
In the tehsil of Najibabad cultivation of rice covered an area of 0.69 ha. and recorded 
an output of 28.00 quintals with a yield of 40.56 qnt./ha. In the Nagina tehsil, there 
was 0.71 ha. of land under rice, having a total production of 29 quintals with a yield 
of 40.84 qnt./ha. In the tehsil of Dhampur, 0.50 ha. of area was under rice cultivation, 
having a total production of 20 quintals, with a yield of 40 qnt./ha. In the Chandpur 
tehsil, 0.10 ha. was under rice, which produced 3.40 quintals, with a yield of 34 
qnt./ha. 
Next to sugarcane, wheat is the second important crop in terms of area devoted in all 
the tehsils of Bijnor district. In the tehsil of Bijnbr, an area of 1.0 ha. was under 
wheat, to produce 38.00 quintals, with a yield of 38 qnt./ha. In the Najibabad tehsil, 
area, production and yield of wheat were 0.63 ha., 25.00 quintals and 39.68 qnt./ha. In 
the tehsil of Nagina, there were 1.10 ha. were under wheat cultivation, having a total 
production of 42 quintals with a yield of 38.18 qnt./ha. In the Dhampur tehsil, an area 
of 0.64 ha. was under wheat having a total production of 26 quintals, with a yield of 
40.62 qnt./ha. In the Chandpur tehsil, area, production and yield of wheat was of the 
order of 0.35 ha., 11 quintals and 31.43 qnt./ha. respectively. 
In Bijnor tehsil, a small area of 0.33 ha. was under fodder crop, having a total 
production of 96.00 quintals, with a yield of 291 qnt./ha. In the Najibabad tehsil, area, 
production and yield of fodder crop was 0.11 ha., 34.00 quintals and 309 qnt./ha. 
respectively. In the tehsil of Nagina, an area of 0.22 ha. was under fodder having a 
total production of 65 quintals, with a yield of 295 qnt/ha. In the Dhampur tehsil, area 
under fodder was 0.16 ha., which provided a total production of 50 quintals, with a 
yield of 312 qnlTha. In the tehsil of Chandpur, area, production and yield of fodder 
were 0.70 ha,, 170.00 quintals and 242 qnt/ha. respectively. In Najibabad tehsil, a 
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small area of 0.12 ha. was devoted to potato which provides a production of 70 
quintals, with a yield of 583.33 qnt./ha. 
In Bijnor tehsil, the average size of the family was 6.9 persons, in which 3.65 
(52.90 per cent) were males and 3.35 (47.10 per cent) females. In the tehsil of 
Najibabad, the average size of family was 7.60 persons, out of which 4.15 (54.60 per 
cent) were male members, and 3.45 (45.40 per cent) female. In Nagina tehsil, the 
average size of the family was 7 persons, in which 3.85 (55.00 per cent) were males 
and 3.15 (45.00 per cent) females. In the tehsil of Dhampur, the average size of the 
family was 8 persons, in which 4.45 (55.62 per cent) were male members and 3.55 
(44.38 per cent) females. In the tehsil of Chandpur, the average size of the family was 
8.5 persons, in which 5 (58.82 per cent) were males, and 3.50 (41.18 per cent) 
females. 
(vi) Agriculture Development in Moradabad District 
District Moradabad is also agriculturally and economically one of the 
developed districts of Rohilkhand region. The introduction of mentha crop within 
three decades has brought tremendous changes in the agricultural economy of tehsils 
of Moradabad district. 
In the Moradabad tehsil 1.55 ha. was the average size of holding, about 97 per 
cent was net sown area and 93.55 was the net irrigated area. In the tehsil of 
Thakurdwara 1.50 ha. was the average size of the holding about 88 per cent was 
categorise as net sown area, and 70 per cent as net irrigated area. In Bilari tehsil, 1.74 
ha. was the average size of the holding, with 94.51 per cent as net sown area, and 
91.46 per cent net irrigated area. In the tehsil of Sambhal, 1.62 ha. was the average 
size of the land holding, 45.68 per cent was classed as net sown area, and 92.59 per 
cent net irrigated area. In Chandausi tehsil, average size of the holding, net sown area, 
and net irrigated area was 1.99 ha., 97.99 and 97.99 per cent respectively. The average 
consumption of fertilizer amounted to 150.15 kg/ha. in Moradabad tehsil, whereas it 
was 135.16 kg./ha. in Thakurdwara tehsil, 145.46 kg./ha, in Bilari tehsil, 155.96 
kg/ha. in the tehsil of Sambhal, and 150.97 kg/ha. in the Chandausi tehsil. 
Table 6.2 depicts that in the tehsil of Moradabad 0.69 ha. was under the crop 
of sugarcane which produce 405.00 quintal with a yield of 586.96 quintal per ha.. In 
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Thakurdwara tehsil 0.63 ha. was under sugarcane having a total production of 338.10 
quintal with a yield of 536.51 quintal per ha.. In the tehsil of Bilari area, production 
and yield of sugarcane was 0.65 ha., 335.70 quintal and 516.46 quintal per ha. 
respectively. In Sambhal tehsil 0.36 ha. was under sugarcane having a total 
production of 200.70 quintal with a yield of 557.50 quintal per ha.. In the tehsil of 
Chandausi 0.75 ha. was under sugarcane having a production of 415.00 quintal with a 
yield of 553.33 quintal per ha.. In the tehsil of Moradabad 0.50 ha. was under rice 
having a production of 21.00 quintal with a yield of 42.00 quintal per ha.. In 
Thakurdwara tehsil area, production and yield of rice was 0.65 ha. 19.15 quintal and 
29.46 quintal per ha. respectively. In Bilari tehsil 0.54 ha. was under rice which 
produce 19.65 quintal with a yield of 36.39 quintal per ha.. In the tehsil of Sambhal 
0.49 ha. was under rice which gives 20.01 quintal with a yield of 40.84 quintal per 
ha.. In Chandausi tehsil area, production and yield of rice was 0.50 ha., 19.96 quintal 
and 39.92 quintal per ha.. 
The area under wheat was 0.47 ha. in Moradabad tehsil which gives a 
production of 17.20 quintal with a yield of 36.59 quintal per ha.. In Thakurdwara 
tehsil 0.61 ha. was under wheat having a total production of 18.45 quintal with a yield 
of 30.25 quintal per ha.. In the tehsil of Bilari 0.62 ha. was under wheat having a 
production of 22.31 quintal with a yield of 35.69 quintal per ha.. In Sambhal tehsil 
area, production and yield of wheat was 0.78 ha., 29.25 quintal and 37.50 quintal per 
ha. respectively. In the tehsil of Chandausi 0.65 ha. was under wheat which produce 
25.16 quintal having a yield of 38.71 quintal per ha. 
Mentha is the most important crop of the district of Moradabad. In the tehsil of 
Moradabad 0.75 ha. was under mentha, which produced 0.79 quintal, with a yield of 
1.05 qnt./ha. In the tehsil of Bilari area, production and yield of mentha was 1.10 ha.s, 
1.35 quintals and 1.23 qnt./ha. respectively. In the tehsil of Sambhal, area devoted to 
mentha was Iha., having a total production of 1.22 quintals with a yield of 1.22 
qnt./ha. In the Chandausi tehsil 1.50 ha. was under mentha, having a total production 
of 1.89 quintals and a yield of 1.26 qnt./ha. 
In the Moradabad tehsil, an area of 0.26 ha. was under fodder crop, having a 
total production of 75 quintals, with a yield of 288,46 qnt/ha. In the tehsil of Bilari, 
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an area of 0.11 ha. was under fodder which produced 31 quintals and a yield of 281.81 
qnt./ha. (Table 6.2). 
(vii) Agriculture Development in Rampur District 
In the Rampur tehsil, the average size of land holding was 1.84 ha., of which 
95.11 per cent was net sown area, and 95.11 per cent the net irrigated area. In the Suar 
tehsil, the average size of the holding was 1.69 ha., in which 97.63 per cent was net 
sown area and similar figure of 97.63 per cent shows the net irrigated area. In the 
tehsil of Bilaspur, 2.15 ha. was the average size of holding, of which 97.67 per cent 
was net sown area, and 93.02 per cent net irrigated area. In the Milak tehsil, the 
average size of the holding was 1.75 ha. in which 97.14 per cent was net sown area 
and again 97.14 per cent net irrigated area. In the tehsil of Shahabad, 1.60 ha. was the 
average size of the holding, in which 93.75 per cent was net sown area and 81.25 per 
cent net irrigated area. The average consumption of fertilizer was 142.35 kg./ha. in 
Rampur tehsil, whereas it was 141.25 kg./ha. in Suar tehsil, 156.16 kg./ha. in Bilaspur 
tehsil, 150.15 kg/ha. in the Milak tehsil, and 140.50 kg /ha. in the tehsil of Shahabad. 
As it is clear from the table 6.2 that in the tehsil of Rampur, an area of 0.56 ha. 
was under sugarcane, which produced 285 quintals and a yield of 508.93 qnt./ha. In 
the Suar tehsil, 0.39 ha. was under sugarcane having a total production of 215.00 
quintals with a yield of 551.28 qnt./ha. In the tehsil of Bilaspur, area, production and 
yield of sugarcane was 0.61 ha., 336.10 quintal and 551.06 qnt./ha. respectively. In 
the Milak tehsil, 0.50 ha. was under sugarcane having a total production of 239.60 
quintals and a yield of 479.30 qnt./ha. In the tehsil of Shahabad, 0.40 ha. was under 
sugarcane, which produced 191.50 quintals with a yield of 478.65 qnt./ha. In the 
Rampur tehsil, 1.05 ha. was under rice crop having a total production of 39.56 
quintals, with a yield of 37.67 qnt./ha. In the tehsil of Suar, area, production and yield 
of rice was 1.17 ha.s, 45.25 quintals and 38.67 qnt./ha. respectively. In the tehsil of 
Bilaspur, 1.25 ha. of area was devoted for the cultivation of rice, having a total 
production of 47.36 quintals with a yield of 37.88 qnt./ha. In the Milak tehsil, 1 ha. of 
area was under rice cultivation, having a total production of 41 quintals, with a yield 
of 41 qntVha. In the Shahabad tehsil area, production and yield of rice was in the 
order of 0.75 ha., 27.14 quintals and 36.18 qnt./ha. respectively. 
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Wheat is an another important crop in all the tehsils of Rampur district. In the 
tehsil of Rampur, 0.41 ha. was under wheat having a total production of 15 quintals 
with a yield of 36.58 qnt./ha. In the tehsil of Suar area, production and yield of wheat 
was in order of 0.83 ha., 34.71 quintals and 41.82 qnt./ha. respectively. In the Bilaspur 
tehsil, 0.75 ha. was under wheat, which produced 31.15 quintals, with a yield of 41.53 
qnt./ha. In the tehsil of Milak, an area of 0.65 ha. was under wheat, which produced 
25.68 quintals, with a yield of 39.51 qnt./ha. In the Shahabad tehsil area, production 
and yield of wheat was in order of 0.60 ha., 20.65 quintals and 34.42 qnt./ha. 
respectively (Table 6.2). 
The total area under mentha crop in Rampur tehsil was 0.50 ha., having a 
production of 0.58 quintal with a yield of 1.16 qnt./ha. In the tehsil of Suar, area under 
mentha was 1.17 and a total production of 1.35 quintals with a yield of 1.15 qnt/ha. 
In the Bilaspur tehsil, 1 ha. of area was under mentha, having a total production of 
1.22 quintals, with a yield of 1.22 qnt./ha. In the tehsil of Milak area, production and 
yield of mentha was of the order of 0.50 ha., 0.60 quintals and 1.20 qnt./ha. 
respectively. In the tehsil of Shahabad, the area in mentha was 0.40 ha., having a total 
production of 0.45 quintals with a yield of 1.12 qnt./ha.. 
Area under fodder crop in all the tehsils of Rampur district was insignificant 
except the Bilaspur tehsil where an area of 0.36 ha. was under fodder, having a total 
production of 100 quintals, with a yield of 277.78 qnt./ha. In the tehsil of Milak, an 
area of 0.50 ha. was under potato, which produced 290.00 quintals, with a yield of 
580.00 qnt./ha. In the tehsil of Shahabad, 0.25 ha. was under potato which produced 
118.15 quintals, with a yield of 472.60 qnt./ha. 
(viii) Agriculture Development in J.P. Nagar District 
As it is clear from the table 6.2 that in the J.P. Nagar tehsil average, size of 
holding was 2.40 ha., in which 97.92 per cent was net sown area, and 91.67 per cent 
was net irrigated area. In the Dhanaura tehsil, the average size of holding was 1.75 
ha., in which 97.14 per cent was net sown area, and 90.86 per cent was net irrigated 
area. In the tehsil of Hasanpur, the average size of holding was 1.27 ha., in which 
98.43 was net sown area, and 98.43 per cent was net irrigated area. The average 
consumption of fertilizer was 145.25 kg/ha. in J.P. Nagar tehsil, 151.69 kg./ha. in 
Dhanaura tehsil and 155.26 kg/ha. in the tehsil of Hasanpur. 
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In J.P. Nagar tehsil, an area of 0.74 ha. was under sugarcane having a total 
production of 410 quintals, with a yield of 554.05 qnt./ha. In the tehsil of Dhanaura, 
0.50 ha. was under sugarcane which gives a produced 270 quintals, with a yield of 
540 qnt./na. In the Hasanpur tehsil, area, production and yield of sugarcane was 0.42 
ha., 239.00 quintals and 569.05 qnt./ha. respectively. In the tehsil of J.P. Nagar, 1.05 
ha. was under rice, having a total production of 44.75 quintals, with a yield of 42.62 
qnt./ha. In the Dhanaura tehsil, area, production of yield of rice was in order of 0.63 
ha. 29.20 quintals and 46.35 qnt./ha. respectively. In the tehsil of Hasanpur, an area of 
0.50 ha. was under rice, produced 21.00 quintals, with a yield of 42 qnt./ha. 
There was an area of 1.17 ha. under wheat in J.P. Nagar tehsil, which 
produced 50.70 quintals with a yield of 43.33 qnt./ha. In the Dhanaura tehsil, 0.73 ha. 
was under wheat, having a production of 24.65 quintals, with a yield of 40.61 qnt./ha. 
In the tehsil of Hasanpur, 0.61 ha. was under wheat, having a production of 25.00 
quintals with a yield of 40.98 qnt./ha. In the J.P. Nagar tehsil, there were 1.50 ha. 
under mentha cultivation, which produced 1.74 quintals, with a yield of 1.16 qnt./ha. 
In the Dhanaura tehsil, area, production and yield of mentha was in order of 1.25 ha., 
1.45 quintal and 1.16 qnt./ha. In Hasanpur tehsil, an area of 1 ha. was under mentha, 
which produced 1.16 quintals, with a yield of 1.16 qnt./ha. 
An area of 0.25 ha. was under fodder crop in J.P. Nagar tehsil which 
produced 75.00 quintals with a yield of 300 qnt./ha. In the Dhanaura tehsil, an area of 
0.20 ha. was devoted to fodder crop to produce 62.00 quintals, with a yield of 310 
qnt./ha. In the Hasanpur tehsil, an area of 0.10 ha. was under potato, which produced 
55.00 quintals, with a yield of 550.00 qnt./ha. (Table 6.2). 
B. Socio-Economic Development in Rohilkhand 
(i) Socio-Economic Development in Bareilly District 
As far as the socio-economic development is concerned in Bareilly district, the 
average size of family in Bareilly tehsil was 7.1 in which 3.85 persons (54.22 per 
cent) were males and 3.25 persons (45.78 per cent) females. In the tehsil of Meerganj 
the average size of the family was 7.21 persons in which 3.96 (54.92 per cent) were 
males and 3.25 (45.08 per cent) females. In Baheri tehsil average size of the family 
was 6.96 persons m which 3.91 persons (56.18 per cent) were male members and 3.05 
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persons (43.82 per cent) female members. In the tehsil of Nawabganj, average size of 
the family was 7.12 out of which 3.87 (54.35 per cent) were males and 3.25 (45.65 
per cent) females. In Faridpur tehsil, average size of the family was 7.32 in which 
4.07 (55.60 per cent) were male members and 3.25 (44.40 per cent) female members. 
In the tehsil of Aonla, average size of the family was 7.16 in which 3.85 (53.77 per 
cent) were males and, 3.31 (46.23 per cent) females. The Bareilly district has a sex 
ratio of 945 (based on the present survey), but the census 2001 shows a sex ratio of 
875. The variation may be due to that in rural areas where sex ratio remains usually 
high as migration from urban centers are more frequent. The cases of female foeticide 
in rural areas are low as compared to urban areas partially due to the unavailability of 
diagnostic centers in rural areas. 
Another important parameter of socio-economic development is the 
population structure which gives us a detailed information about senile workforce and 
of course life expectancy in the region. It can be seen from table 6.4 that in Bareilly 
tehsil of district Bareilly, 24.08 per cent were senile population, 68.73 per cent 
workforce and 7.18 per cent dependents. In Meerganj tehsil 24.97 per cent were 
senile, 69.07 per cent workforce, and 5.96 per cent dependents. In the tehsil of Baheri 
senile, workforce and dependents were in the order of 23.13, 69.83 and 7.04 
respectively. In the tehsil of Nawabganj 23there was 23.17 per cent were seniles, 
68.96 per cent workforce, and 7.87 per cent dependents. In Fareedpur tehsil 23.36 per 
cent were senile, 68.31 per cent workforce and 8.33 per cent dependents. In the tehsil 
of Aonla senile, workforce and dependents constituted 24.44, 68.85 and 6.70 per cent 
respectively. 
Although workforce constitutes more than 2/3 of the total population, but most 
of them are theoretical workforce not actual workforce due to a mass level 
unemployment in the tehsils of Bareilly district. Therefore, it is needed to provide 
employment opportunity to the youth in rural areas to improve overall socio-
economic conditions of the people. Education is the most important parameter to 
judge the socio-economic and cultural development in the study area. During the 
survey it was noted that in Bareilly tehsil 29.58 per cent were uneducated, 23.80 per 
cent were primary literates, 20.70 per cent were middle school literates, 19.58 per cent 
were secondary and senior secondary literates and only 6.34 per cent were graduates. 
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In Meerganj tehsil 25.10 per cent were uneducated, 25.94 per cent primary literates, 
23.86 per cent middle school literates, 19.69 per cent secondary and senior secondary 
literates and only 5.41 per cent were graduates. In Baheri tehsil uneducated, primary, 
middle school literates, secondary and senior secondary literates, graduates and above 
constituted 29.45, 24.71, 23.13, 17.39 and 5.32 per cent respectively. In the tehsil of 
Nawabganj, 31.74 per cent were uneducated, 22.61 per cent primary literates, 21.21 
per cent middle school literates, 19.80 per cent secondary and senior secondary 
literates and 4.63 per cent graduates. In Fareedpur tehsil, 31.56 per cent were 
uneducated, 20.63 per cent primary literates, 21.45 per cent middle school literates, 
22.13 per cent secondary and senior secondary literates and 4.23 per cent graduates. 
In the tehsil of Aonla uneducated, primary literates, middle school literates, secondary 
and senior secondary literates and graduates constituted in an order of 32.12, 23.18, 
22.49, 18.58 and 3.63 per cent respectively. Per capita income in Bareilly tehsil was 
Rs. 9,535.77, whereas it was Rs. 9,511.79 in Meerganj tehsil, Rs. 10,193.10 in Baheri 
tehsil, Rs. 9153.37 in Nawabganj tehsil, Rs. 9,368.85 in Fareedpur tehsil and Rs. 
8,740.22 in Aonla tehsil. 
Housing and sanitation conditions are some of the best parameters to analyse 
the social structure of population in any region. In this study an assessment was made 
by considering certain parameters of housing like per capita availability of rooms, 
nature of houses, availability of kitchen, toilet, bathroom, handpump, and electricity 
facilities. It is clear from the table 6.4 in Bareilly tehsil 0.45 room available for an 
individual, 80 per cent houses were made of cement, 80 per cent households were 
having separate kitchens facilities, 80 per cent households were having toilet 
facilities, 70 per cent households were having bathroom facilities, 90 per cent 
households were having their own handpumps whereas 80 per cent of households 
were having proper electricity supply. In the tehsil of Meerganj there was 0.45 per 
capita availability of room, where 80 per cent houses were cemented, 90 per cent 
having separate kitchen, 90 per cent having own toilet and 80 per cent own bathroom, 
90 per cent having own handpump, and 60 per cent households were connected with 
electricity. In Baheri tehsil per capita availability of room was 0.52, 90 per cent 
houses were cemented, 80 per cent households having separate kitchen, 70 per cent 
households having toilet facilities, 60 per cent were having bathroom facilities, 60 per 
cent households were having own handpumps, 70 per cent of the households were 
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using electricity. In Nawabganj tehsil, per capita availability of room amounted to 
0.42, v^ereas the cemented houses, kitchen, bathroom, toilet, handpump and 
electricity facilities were of the order of 70, 70, 70, 60, 70 and 70 per cent 
respectively. In Fareedpur tehsil per capita availability of room was 0.41, 70 per cent 
houses were cemented houses, 70 per cent households were having separate kitchen, 
70 per cent were having toilet facilities, 50 per cent bathroom facilities, 70 per cent 
household were having their own handpump, and 60 households were using 
electricity. In Aonla tehsil of Bareilly district, 0.41 room was available for each 
individual, 60 per cent houses were cemented, 60 per cent were having kitchen, 60 per 
cent toilet, 50 per cent bathroom and 70 per cent have their own handpumps and 70 
per cent of households were connected with electricity (Table 6.4). 
(ii) Socio-economic Development in Budaun District 
Socio-economic development in Budaim district is not matched with the pace 
of agricultural development as it is very much clear from table 6.4. The average size 
of the family in Budaun tehsil was 6.5 persons in which 3.67 (56.15 per cent) were 
males and 2.85 (43.85 per cent) females. In the tehsil of Dataganj, average size of the 
family was 6.0 persons in which 3.25 (54.17 per cent) male members and 2.75 (45.83 
per cent) were female members. In Sahaswan tehsil average size of the family was 5.9 
persons in which 3.25 (55.08 per cent) were males and 2.65 (44.92 per cent) females. 
In the tehsil of Bilsi average size of the family was 6.12 persons in which 3.37 (55.06 
per cent) were males and 2.75 (44.94 per cent) females. In the tehsil of Gannaur 
average size of the family was 6.7 persons in which 3.75 (55.97 per cent) were male 
members and 2.95 (44.03 per cent) female members. In Bisauli tehsil average size of 
the family was 6.4 persons, out of which 3.45 (53.91 per cent) were males and 2.95 
(46.09 per cent) females. 
Composition of population in Budaun district shows that 25.08 per cent were 
senile, 67.85 per cent shared as workforce and only 7.08 per cent were dependent in 
Budaun tehsil. In the tehsil of Dataganj, senile, workforce and dependents were of the 
order of 25.00, 66.67 and 8.33 per cent respectively. In Sahaswan tehsil, 26.37 per 
cent were senile, 68.64 per cent formed workforce and 5.08 per cent dependents. In 
the tehsil of Bilsi, 25.47 per cent were senile, 66.99 per cent workforce, and 6.54 per 
cent dependents. In Gannaur tehsil senile, workforce and dependents constituted in 
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the order of 25.52, 68.81 and 5.67 per cent respectively. In the tehsil of Bisauli, there 
were 23.59 per cent as senile, 70.68 per cent were workforce and 5.78 per cent 
dependents. 
Educationally Budaun district is one of the backward district of Rohikhand 
plain. It is evident from table6.4, that in Budaun tehsil, 42.31 per cent were 
uneducated, 20.15 per cent were primary literates, 17.08 per cent were middle school 
literates, 15.85 per cent were secondary and senior secondary literates and only 4.62 
per cent were graduates. In Dataganj tehsil, 39.17 per cent were uneducated, 22.00 per 
cent primary literates, 18.67 per cent middle school literates, 17.33 per cent secondary 
and senior secondary literates and only 2.83 per cent in graduates and above category. 
In the tehsil of Sahaswan, uneducated, primary literates, middle school literates, 
secondary and senior secondary literates and graduates were 40.00, 22.20, 17.80, 
16.44 and 3.56 per cent respectively. In Bilsi tehsil, 45.10 per cent were uneducated, 
22.22 per cent primary literates, 16.34 per cent middle school literatures, 12.25 per 
cent secondary and senior secondary literates and 4.08 per cent graduates. In the tehsil 
of Gannaur 41.94 per cent were uneducated, 21.04 per cent primary literates, 17.76 
per cent middle school literatures, 4.18 per cent in graduates and above category. In 
Bisauli tehsil, 45.31, 22.34, 16.09, 14.22 and 2.03 per cent were uneducated, primary 
literates, middle school literates, secondary and senior secondary literates and 
graduates respectively. 
In Budaun tehsil, the per capita income was Rs. 9,252.92, Rs. 9,830.00 in 
Dataganj tehsil, Rs. 9,685.42 in Sahaswan tehsil, Rs. 10,245.10 in Bilsi tehsil, Rs. 
9,521.19 in Gannaur tehsil, Rs. 8551.88 in Bisauli tehsil of the same district. In the 
tehsil of Budaun, per capita availability of room was 0.46, 0.50 in Dataganj tehsil, 
0.50 in Sahaswan tehsil, 0.52 in Bilsi tehsil, 0.42 in Gannaur tehsil and 0.39 in Bisauli 
tehsil of the district. In the tehsil of Budaun, 70.0 per cent houses were cemented, 
whereas 60.0 per cent households having separate kitchen facility, 50 per cent having 
toilet facility, 40 per cent bathroom facility, 60 per cent households were having their 
own handpumps and 70 households using electricity. In Dataganj tehsil 60 per cent 
houses were cemented, 50 per cent households having separate kitchen, 40 per cent 
households having toilet and bathroom facilities. About 60 per cent households were 
having their own handpump whereas 60 per cent households were having electricity. 
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In Sahaswan tehsil, cemented houses, separate kitchen, toilet, bathroom facility, 
households having own handpump and who use electricity were 60, 60, 50,40, 60 and 
60 per cent respectively. In the tehsil of Bilsi, 70 per cent houses were cemented, 50 
per cent household having separate kitchen, 40 per cent having toilet facilities, 30 per 
cent having bathroom facilities, 50 per cent having their own handpump and 70 per 
cent households were using electricity. In Gannaur tehsil, 60 per cent houses were 
cemented, 60 per cent having separate kitchen, 50 per cent having toilet facility, 40 
per cent having bathroom facility and 60 per cent households were having their own 
handpump. In Bisauli tehsil 60 per cent houses were cemented, 40 per cent 
households having separate kitchen, 20 per cent household having toilet and bathroom 
facilities, 50 per cent households having their own handpump and 60 per cent 
households were using electricity (table 6.4). 
(iii) Socio-economic Development in Shahjahanpur District 
It can be seen from table 6.4 that in the tehsil of Shahjahanpur, the size of 
family was 7.0 persons, out of which 3.95 (56.43 per cent) were males and 3.05 
(43.57 per cent) females. In Jalalabad tehsil, the average size of the family consisted 
7.16 persons, in which 3.91 (54.61 per cent) were male members and 3.25 (45.39 per 
cent) female members. In the tehsil of Tilhar, the average size of family was 7.7 
persons where there were 4.25 (55.19 per cent) were males and 3.45 (44.81 per cent) 
females. In Powayan tehsil, the average size of the family was 7.5 persons, in which 
4.15 (55.33 per cent) were male members and 3.35 (44.67 per cent) female members. 
In Shahjahanpur tehsil, the participation of senile was 25.00 per cent, 64.43 per cent 
workforce, and 8.57 per cent as dependents. In the tehsil of Jalalabad, 24.44 per cent 
were senile, 68.58 per cent workforce and 6.98 per cent dependents. In the tehsil of 
Tilhar, the senile, workforce and dependents were of the order of 25.97, 67.53 and 
6.49 per cent respectively. In Powayan tehsil 26.13 per cent were senile, 68.00 per 
cent workforce, 5.87 per cent dependents. As far as the level of education is 
concerned, Shahjahanpur tehsil shows 42.86 per cent uneducated, 20.71 per cent 
primary literates, 19.29 per cent middle school literates, 13.57 per cent secondary and 
senior secondary literates, 13.57 per cent secondary and senior secondary literates and 
only 3.57 per cent graduates. In Jalalabad tehsil, uneducated, primary literates, middle 
school literates, secondary and senior secondary literates and graduates were of the 
Table 6.3 
Indicators of Socio-Economic Development in Rohilkhand 
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Variable 
Y,. 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 
Yg 
Y9 
Y,o 
Yu 
Y,2 
Y,3 
Y,4 
Y,5 
Y,6 
Y,7 
Y,8 
Y,9 
Description of variable 
Total number of persons per household 
Total number of male members per household 
Total number of female members per household 
Percentage of senile population (0-14) to total population 
Percentage of workforce (15-62) to total population 
Percentage of dependents (63 & above) to total population 
Percentage of uneducated persons to total population 
Percentage of primary literates (up toS"") to total population 
Percentage of middle school literates (6"'to 8"") to total population 
Percentage of secondary & senior secondary literates (9"'tol2"') to total 
population 
Percentage of graduates & above to total population 
Per capita income 
Per capita availability of rooms 
Percentage of cemented or pakka houses to total houses 
Percentage of household having separate kitchen to total household 
Percentage of household having toilet facility to total household 
Percentage of household having bathroom facility to total household 
Percentage of household having own hand pump to total household 
Percentage of household using electricity to total household 
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Table 6.4 
Socio-Economic Development in Rohilkhand 
Tehsil 
Bareilly 
Meerganj 
Baheri 
Nawabganj 
Faridpur 
Aonla 
Badaun 
Dataganj 
Sahaswan 
Bilsi 
Gannaur 
Bisauli 
Shahjahanpur 
Jalalabad 
Tilhar 
Powayan 
Pilibhit 
Puranpur 
Bisalpur 
Bijnor 
Najibabad 
Nagina 
Dhampur 
Chandpur 
Moradabad 
Thakurdwara 
Bilari 
Sambhal 
Chandausi 
Rampur 
Suar 
Bilaspur 
Milak 
Shahabad 
J.P. Nager 
Dhanaura 
Hasanpur 
Village 
Balla Katha 
Silarpur 
Hafizganj 
Aurangabad 
Khanpura 
Khuli 
Pholasi 
Kareemganj 
Chhokarpur 
Mishripur Mukaiyan 
Fareedpur 
Mohkampur 
Etouriya 
Hargurraiga 
Saleempur 
Shiqnager 
Khamaripul 
Prasadpur 
Tikti Muafi 
Shahpur 
Naglaislampur 
Sarai Dan Dumar 
Salava 
Darber 
Mora Milak 
Fizullahganj 
Sanari 
Matipur 
Alwarpur 
Jatpura 
Dhanauri 
Qasimganj 
Milak Baqaralihhan 
Birpur 
Tikeya 
Kain Khera 
Manota 
Y, 
7.1 
7.21 
6.96 
7.12 
7.32 
7.16 
6.5 
6.0 
5.9 
6.12 
6.7 
6.4 
7.0 
7.16 
7.7 
7.5 
7.7 
6.95 
7.3 
6.9 
7.6 
7.0 
8.0 
8.5 
6.9 
6.5 
6.4 
6.7 
6.1 
6.3 
6.5 
6.75 
7.0 
6.56 
6.8 
6.6 
6.0 
Y2 
3.85 
3.96 
3.91 
3.87 
4.07 
3.85 
3.65 
3.25 
3.25 
3.37 
3.75 
3.45 
3.95 
3.91 
4.25 
4.15 
4.25 
3.85 
4.0 
3.65 
4.15 
3.85 
4.45 
5.00 
3.65 
3.55 
3.45 
3.65 
3.35 
3.45 
3.55 
3.65 
3.75 
3.61 
3.7 
3.65 
3.25 
Y3 
3.25 
3.25 
3.05 
3.25 
3.25 
3.31 
2.85 
2.75 
2.65 
2.75 
2.95 
2.95 
3.05 
3.25 
3.45 
3.35 
3.45 
3.1 
3.3 
3.25 
3.45 
3.15 
3.55 
3.50 
3.25 
2.95 
2.95 
3.05 
2.75 
2.85 
2.95 
3.1 
3.25 
2.95 
3.1 
2.95 
2.75 
Y4 
24.08 
24.97 
23.13 
23.17 
23.36 
24.44 
25.08 
25.00 
26.27 
26.47 
25.52 
23.59 
25.00 
24.44 
25.97 
26.13 
25.45 
24.17 
27.12 
18.84 
18.42 
18.57 
19.38 
25.88 
18.12 
23.08 
21.88 
23.88 
24.59 
24.60 
25.38 
26.59 
25.00 
24.70 
28.38 
30.30 
29.17 
Ys 
68.73 
69.07 
69.83 
68.96 
68.31 
68.85 
67.85 
66.67 
68.64 
66.99 
68.81 
70.68 
66.43 
68.58 
67.53 
68.00 
68.31 
71.94 
70.14 
75.36 
75.00 
75.71 
71.88 
70.59 
76.81 
72.31 
71.88 
68.66 
68.03 
67.46 
66.92 
66.15 
67.86 
68.90 
65.74 
62.12 
63.33 
Contd. 
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Table 6.4 (contd...) 
Y* 
7.18 
5.96 
7.04 
7.87 
8.33 
6.70 
7.08 
8.33 
5.08 
6.54 
5.67 
5.78 
8.57 
6.98 
6.49 
5.87 
6.23 
3.88 
2.74 
5.80 
6.58 
5.7! 
8.75 
3.53 
5.07 
4.62 
6.25 
7.46 
7.38 
7.94 
7.69 
7.26 
7.14 
6.40 
5.88 
7.58 
7.50 
Y, 
29.58 
25.10 
29.45 
31.74 
31.56 
32.12 
42.31 
39.17 
40.00 
45.10 
41.94 
45.31 
42.86 
42.60 
43.25 
40.67 
41.04 
41.73 
42.74 
39.13 
36.18 
40.00 
34.50 
44.12 
31.30 
28.46 
31.25 
29.10 
28.69 
30.79 
30.62 
26.67 
30.71 
29.12 
31.91 
34.55 
30.83 
Yg 
23.80 
25.94 
24.71 
22.61 
20.63 
23.18 
20.15 
22.00 
22.20 
22.22 
21.04 
22.34 
20.71 
21.09 
21.69 
21.20 
21.95 
20.58 
22.05 
15.94 
17.11 
13.86 
15.50 
17.65 
24.49 
20.77 
25.00 
24.63 
23.77 
24.13 
24.15 
24.44 
20.71 
25.15 
23.53 
21.97 
20.00 
Y, 
20.70 
23.86 
23.13 
21.21 
21.45 
22.49 
17.08 
18.67 
17.80 
16.34 
17.76 
16.09 
19.29 
18.16 
19.61 
18.80 
19.35 
21.01 
17.12 
17.39 
18.42 
25.43 
21.25 
18.82 
19.57 
23.08 
19.06 
19.40 
24.59 
22.06 
22.15 
22.37 
23.57 
23.02 
18.38 
19.70 
20.83 
Y,o 
19.58 
19.69 
17.39 
19.80 
22.13 
18.58 
15.85 
17.33 
16.44 
12.25 
15.07 
14.22 
13.57 
13.97 
13.12 
14.53 
14.94 
14.24 
15.21 
20.29 
21.05 
14.19 
21.88 
15.88 
17.39 
21.54 
18.75 
20.15 
16.39 
18.25 
17.69 
19.56 
19.43 
19.21 
17.35 
16.67 
20.00 
Y„ 
6.34 
5.41 
5.32 
4.63 
4.23 
3.63 
4.62 
2.83 
3.56 
4.08 
4.18 
2.03 
3.57 
4.19 
2.34 
4.80 
2.73 
2.45 
2.88 
7.25 
7.24 
6.43 
6.88 
3.53 
7.25 
6.15 
5.94 
6.72 
6.56 
4.76 
5.38 
6.96 
5.57 
3.51 
8.82 
7.12 
8.33 
Y,2 
9535.77 
9511.79 
10193.10 
9153.37 
9368.85 
8740.22 
9252.92 
9830.00 
9685.42 
10245.10 
9521.19 
8551.88 
8487.43 
8400.00 
8610.39 
9016.00 
8205.19 
7686.91 
6808.77 
11304.35 
11763.16 
11485.71 
11025.00 
7411.76 
13878.26 
8767.23 
10809.37 
11688.36 
14734.43 
15451.43 
11492.31 
10252.44 
10820.57 
12131.71 
12840.00 
13036.36 
16224.00 
Contd. 
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Y,3 
0.45 
0.52 
0.42 
0.41 
0.41 
0.46 
0.50 
0.50 
0.52 
0.42 
0.39 
0.36 
0.41 
0.45 
0.37 
0.43 
0.47 
0.40 
0.45 
0.49 
0.50 
0.47 
0.32 
0.46 
0.42 
0.49 
0.47 
0.68 
0.49 
0.48 
0.61 
0.53 
0.45 
0.59 
0.47 
0.58 
Y,4 
80 
80 
90 
70 
70 
60 
70 
60 
60 
70 
60 
60 
50 
60 
70 
60 
70 
60 
60 
90 
80 
80 
90 
60 
100 
70 
90 
90 
90 
90 
80 
80 
90 
70 
90 
80 
90 
Y,5 
80 
90 
80 
70 
70 
60 
60 
50 
60 
50 
60 
40 
30 
30 
50 
40 
50 
30 
20 
80 
80 
70 
70 
50 
60 
50 
50 
60 
8 
50 
60 
60 
70 
50 
80 
70 
90 
Y,6 
80 
90 
70 
70 
70 
60 
50 
40 
50 
40 
50 
20 
50 
40 
20 
50 
70 
10 
30 
80 
90 
80 
80 
40 
60 
50 
60 
70 
90 
80 
70 
70 
80 
50 
90 
70 
90 
Y,7 
70 
80 
60 
60 
50 
50 
40 
40 
40 
30 
40 
20 
50 
40 
20 
50 
70 
10 
30 
80 
90 
80 
80 
40 
60 
50 
60 
70 
90 
60 
50 
60 
70 
40 
90 
70 
90 
Y,8 
90 
90 
60 
70 
70 
70 
60 
60 
60 
50 
60 
50 
60 
70 
80 
70 
90 
70 
70 
80 
90 
70 
90 
70 
80 
80 
80 
70 
80 
70 
70 
80 
80 
60 
90 
80 
90 
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order of 42.60, 21.09, 18.16, 12.97 and 4.19 per cent respectively. In the tehsil of 
Tilhar, there were 43.25 per cent uneducated, 21.69 per cent primary literates, 19.61 
per cent middle school literates, 13.12 per cent secondary and senior secondary 
literates, and only 2.34 per cent graduates. In Powayan tehsil, there were 40.67 per 
cent uneducated, 21.20 per cent primary literates, 18.80 per cent middle school 
literates, 14.53 per cent secondary and senior secondary literates and only 4.80 per 
cent were graduates (table 6.4). 
In Shahjahanpur tehsil, per capita income was Rs. 8,487.43, Rs. 8,400.00 in 
Jalalabad tehsil, Rs. 8,610.39 in Tilhar tehsil and Rs, 9,016.00 in the tehsil of 
Powayan. In Shahjahanpur tehsil, per capita availability of room was 0.36, in 
Jalalabad tehsil 0.41, 0.45 in Tilhar tehsil and 0.37 in Powayan tehsil. In 
Shahjahanpur tehsil 50 per cent of houses were cemented, while it is 60 per cent in 
Jalalabad tehsil 70 per cent in Tilhar tehsil, and 60 per cent in the tehsil of Powayan. 
In Shahjahanpur tehsil, only 30 per cent households are having separate 
kitchen, 50 per cent having their own toilets and bathrooms, 60 per cent having own 
handpump, and 60 per cent households used electricity. In the tehsil of Jalalabad, the 
share households for kitchen, toilet, bathroom, handpump and electricity facilities was 
of the order of 30, 40, 40, 70 and 60 per cent respectively. In the tehsil of Tilhar, 50 
per cent households were having separate kitchen, 20 per cent having toilet and 
bathroom facilities, 80 per cent having their own handpump, and 40 per cent 
households using electricity. In Powayan tehsil 40 per cent of households were having 
separate kitchen facility, 50 per cent households having toilet and bathroom facilities, 
70 per cent households having handpump, and 60 per cent households were having 
electricity connection. 
(iv) Socio-economic Development in Pilibhit District 
In context of socio-economic development, Pilibhit district does not show 
satisfactory results. The size of family in Pilibhit tehsil was 7.7 persons, out of which 
4.25 (55.19 per cent) were males and 3.45 (44.81 per cent) females. In Puranpur 
tehsil, the average size of the family was 6.95 persons in which 3.85 (55.40 per cent) 
were male members and 3.10 (44.60 per cent) female members. In Bisalpur tehsil, the 
average size of the family was 7.3 persons, in which 4.00 (54.79 per cent) were male 
members and 3.3 (45.21 per cent) female members. In Pilibhit tehsil, 25.45 per cent 
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formed senile population, 68.31 per cent workforce, and 6.23 per cent were 
dependents. In the tehsil of Puranpur, 24.17 per cent were belonging to senile 
category, 71.94 per cent workforce, and only 3.88 per cent were dependents. In the 
tehsil of Bisalpur senile, workforce and dependents constituted of the order of 27.12, 
70.14 and 2.74 per cent respectively. 
Educationally, it is one of the backward districts of Rohilkhand plain. Table 
6.2 depicts that in the tehsil of Pilibhit, 41.04 per cent were uneducated, 21.95 per 
cent primary literates, 19.35 per cent middle school literates, 14.94 per cent secondary 
and senior secondary literates, and only 2.73 per cent graduates. In the tehsil of 
Puranpur, uneducated, primary literates, middle school literates, secondary and senior 
secondary literates and graduates were, of the order of 41.73, 20.58, 21.01, 14.24 and 
2.45 per cent respectively. In Bisalpur tehsil 42.74 per cent were classified as 
uneducated, 22.05 per cent primary literates, 17.12 per cent middle school literates, 
15.21 per cent secondary and senior secondary literates and only 2.88 per cent 
graduates. In the tehsil of Pilibhit, per capita income accovmted for Rs. 8,205.19 
whereas it was Rs. 7,686.91 in Puranpur tehsil and Rs. 6,808.77 in the tehsil of 
Bisalpur. In the tehsils of Pilibhit, Puranpur and Bisalpur per capita availability of 
room was of the order of 0.43, 0.47 and 0.40 respectively. 
In Pilibhit tehsil 70 per cent houses were commented, in Puranpur and 
Bisalpur tehsils, 60 per cent houses were cemented. In the tehsil of Pilibhit 50 per cent 
households were having separate kitchen, 70 per cent having toilet and bathroom 
facilities, 90 per cent having their own handpump and 60 per cent using electricity. In 
Puranpur tehsil only 30 per cent households were having separate kitchen, 10 per cent 
having separate toilet and bathroom facilities, 70 per cent having own handpump and 
70 per cent using electricity. In Bisalpur tehsil only 20 per cent households were 
having separate kitchen, 30 per cent having toilet and bathroom facilities, 70 per cent 
having their own handpump and 60 per cent using electricity. 
(v) Socio-economic Development in Bijnor District 
In the Bijnor tehsil, there were persons constituted the senile population, 18.84 
per cent, 75.36 per cent as workforce, and 5.80 per cent were dependents. In the tehsil 
of Najibabad 18.42 per cent were senile, 75 were workforce and 6.58 per cent 
dependents. In Nagina tehsil senile, workforce and dependents were in order of 18.57, 
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75.71 and 5.71 per cent respectively. In the tehsil of Dhampur, 19.38 per cent were 
senile, 70.59 per cent workforce, and 3.53 per cent dependents. 
In the Bijnor tehsil, 39.13 per cent were uneducated, 15.94 per cent primary 
literates, 17.39 per cent middle school literates, 20.29 per cent secondary and senior 
secondary literates and 7.25 per cent graduates. In the Najibabad tehsil uneducated, 
primary literates, middle school literates, secondary and senior secondary literates and 
graduates were in order of 36.18, 17.11, 18.42, 21.05 and 7.24 per cent respectively. 
In the tehsil of Nagina, 40 per cent were uneducated, 13.86 per cent primary literates, 
25.43 per cent middle school literates, 14.19 per cent secondary and senior secondary 
literates and 6.43 per cent graduates. In the Dhampur tehsil, uneducated, primary 
literates, middle school literates, secondary and senior secondary literates and 
graduates were in the order of 34.50, 15.50, 21.25, 21.88 and 6.88 per cent 
respectively. In the Chandpur tehsil 44.12 per cent were uneducated, 17.65 per cent 
primary literates, 18.82 per cent middle school literates, 15.88 per cent secondary and 
senior secondary literates and only 3.53 per cent graduates. 
Table 6.4 reveals that in the Bijnor tehsil per capita income was Rs. 11,304.35, 
Rs. 11,763.16 in Najibabad tehsil, Rs. 11,485.71 in Nagina tehsil, Rs. 11,025.00 in 
Dhampur tehsil and Rs. 7,411.76 in Chandpur tehsil. In the Bijnor tehsil, per capita 
availability of room was 0.45, whereas 0.49 in Najibabad tehsil, 0.50 in Nagina tehsil, 
0.47 in Dhampur tehsil and 0.32 in the tehsil of Chandpur. In Bijnor tehsil, 90 per cent 
houses were cemented, whereas in Najibabad and Nagina tehsils, 80 per cent houses 
in each were cemented, in Dhampur tehsil 90 per cent houses cemented, and in 
Chandpur tehsil 60 per cent houses cemented. In Bijnor tehsil, 80 per cent households 
were having separate kitchen, 80 per cent having toilet and bathroom facilities, 80 per 
cent have their own handpump and 70 per cent households using electricity. In 
Najibabad tehsil, 80 per cent households were having separate kitchen, 9.0 per cent 
households having toilet and bathroom facilities, 90 per cent households having own 
handpump and 80 per cent households using electricity. In the tehsil of Nagina, 70 per 
cent households having separate kitchen, 80 per cent having toilet and bathroom 
facilities, 70 per cent having their own handpump, 70 per cent using electricity. In 
Dhampur tehsil, 70 per cent households were having separate kitchen, 80 per cent 
having toilet and bathroom facilities, 0 per cent households having their own 
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handpump and 80 per cent households using electricity. In the tehsil of Chandpur, 50 
per cent households having their separate kitchen, 40 per cent households having 
toilet and bathroom facilities, 70 per cent households having their own handpump and 
only 50 per cent households using electricity. 
(vi) Socio-economic Development in Moradabad District 
As far as socio-economic development is concerned, the average size of 
family in Moradabad tehsil was 6.9 persons, in which 3.65 (52.90 per cent) were 
males and 3.25 (47.10 per cent) females. In Thakurdwara tehsil average size of the 
family was 6.50 persons, in which 3.55 (54.61 per cent) were male members and 2.95 
(45.39 per cent) female members. In the tehsil of Bilari, the average size of the family 
was 6.40 persons, of which 3.46 (53.91 per cent) were males and 2.95 (46.09 per cent) 
females. In the Sambhal tehsil, average size of the family was 6.7 persons of which 
3.65 (54.48 per cent) were male members and 3.05 (45.52 per cent) females. In the 
Chandausi tehsil, the average size of the family consisted of 6.1, in which 3.35 (54.92 
per cent) were males and 2.75 (45.08 per cent) females. 
In Moradabad tehsil, 18.12 per cent were senile, 76.81 per cent workforce and 
5.07 per cent dependents. In the tehsil of Thakurdwara, senile, workforce and 
dependents were in order of 23.08, 72.31 and 4.62 per cent respectively. In the Bilari 
tehsil, 21.88 per cent were senile, 71.88 per cent workfroce and 6.25 per cent 
dependents. In the tehsil of Sambhal 23.88 per cent were senile, 6S.66 per cent 
workforce and 7.46 per cent dependents. In the tehsil of Chandausi senile, workforce 
and dependents were in order of 24.59, 68.03 and 7.38 per cent respectively. It can be 
seen from table 6.4 that in Moradabad tehsil, there were 31.30 per cent classes as 
uneducated, 24.49 per cent primary literates, 19.57 per cent middle school literates, 
17.39 per cent secondary and senior secondary literates and 7.25 per cent graduates. 
In Thakurdwara tehsil uneducated, primary literates, middle school literates, 
secondary and senior secondary literates and graduates were in order of 28.46, 20.77, 
23.08, 21.54 and 6.15 per cent respectively. In the tehsil of Bilari, there were 31.25 
per cent classed as uneducated, 25 per cent primary literates, 19.06 per cent middle 
school literates and 5.94 per cent graduates. In the Sambhal tehsil, 29.10 per cent 
persons classed as uneducated, 24.63 per cent primary literates, 14.40 per cent middle 
school literates, 20.15 per cent secondary and senior secondary literates and 6.72 per 
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cent graduates. In the tehsil of Chandausi, the proportion of uneducated primary 
Hterates, middle school literates, secondary and senior secondary literates and 
graduates was of the order of 28.69, 23.77, 24.59, 16.39 and 6.56 per cent 
respectively. Per capita income in Moradabad tehsil was Rs. 13,878.26 whereas it 
was Rs. 8,767.23 in Thakurdwara tehsil, Rs. 10,809.37 in Bilari tehsil, Rs. 11,688.36 
in the tehsil of Sambhal and Rs. 14,734.43 in Chandausi tehsil. 
In the Moradabad tehsil, per capita availability of room was 0.46 and 90 per 
cent houses were cemented. In the Thakurdwara tehsil, per capita availability of room 
was 0.42 and 70 per cent houses were cemented. In the Bilari tehsil, per capita 
availability of room was 0.49 and 90 per cent houses were cemented. In the tehsil of 
Sambhal, per capita availability of room was 0.47 and 90 per cent houses were 
cemented. In the tehsil of Chandausi per capita availability of room was 0.68 and 90 
per cent houses were cemented. 
In the Moradabad tehsil, 60 per cent households were having separate kitchen, 
60 per cent having toilet and bathroom facilities, 80 per cent were having their ovm 
handpump and 90 per cent households using electricity. In the tehsil of Thakurdwara 
50 per cent households were having separate kitchen, 50 per cent having toilet and 
bathroom facilities, 80 per cent having own handpump and 70 per cent ere using 
electricity. In the Bilari tehsil, 50 per cent households having separate kitchen, 60 per 
cent having toilet and bathroom facilities, 80 per cent having own handpump and 70 
per cent using electricity. In the tehsil of Sambhal 60 per cent households were having 
separate kitchen, 70 per cent having own handpump and 60 per cent using electricity. 
In the Chandausi tehsil 80 per cent households were having separate kitchen, 90 per 
cent having toilet and bathroom facilities 80 per cent having own handpump and 70 
per cent using electricity. 
(vii) Socio-economic Development in Rampur District 
In the Rampur tehsil, the size of family was 6.3 persons, in which there were 
3.45 (54.76 per cent) males and 2.85 (45.24 per cent) females. In the tehsil of Suar, 
the average size of family was 6.50 persons, of which 3.55 (54.61 per cent) were male 
members and 2.45 (45.39 per cent) females. In the tehsil of Bilaspur, the average size 
of the family was 6.75 persons in which 3.65 (54.07 per cent) were males and 3.10 
(45.93 per cent) females. In the Milak tehsil, the size of the family was 7.00 ner<;nn<! 
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of which 3.75 (53.57 per cent) were male members and 3.25 (46.63 per cent) female. 
In the tehsil of Shahabad, there were 6.56 persons in the family, in which 3.61 (55.03 
per cent) were males and 2.95 (44.97 per cent) females (Table 6.7). 
In the Rampur tehsil, 24.60 per cent were senile, 67.46 per cent workforce and 
7.94 per cent dependents. In the tehsil of Suar, senile, workforce and dependents were 
in order of 25.38, 66.92 and 7.69 per cent respectively. In the Bilaspur tehsil, 26.59 
per cent were senile, 66.15 per cent workforce and 7.26 per cent dependents. In the 
tehsil of Milak, 25.00 per cent were senile, 67.86 per cent workforce and 7.14 per cent 
dependents. In the Shahabad tehsil, senile, workforce and dependents were in order of 
24.70, 68.90 and 6.40 per cent respectively. 
It is clear from the table 6.4 that in the tehsil of Rampur, 30.79 per cent were 
uneducated, 24.13 per cent primary literates, 22.06 per cent middle school literates, 
18.25 per cent secondary and senior secondary literates and 4.76 per cent graduates. 
In the Suar tehsil, uneducated, primary literates, middle school literates, secondary 
and senior secondary literates and graduates were in order of 30.62, 24.15, 22.15, 
17.69 and 5.38 per cent respectively. In the tehsil of Bilaspur 26.67 per cent were 
uneducated, 24.44 per cent primary literates, 22.37 per cent middle school literates, 
19.56 per cent secondary and senior secondary literates and 6.96 per cent graduates. 
In the Milak tesil, 30.71 per cent were uneducated, 20.71 per cent primary literates, 
23.57 per cent middle school literates, 19.43 per cent secondary and senior secondary 
literates and 5.57 per cent in graduates category. In the tehsil of Shahabad, 
uneducated, primary literates, middle school literates, secondary and senior secondary 
literates and graduates were in order of 29.12, 25.15, 23.02, 19.21 and 3.51 per cent 
respectively. sp 
In the Rampur tehsil, per capita income was Rs. 12,451.43, Rs. 11,492.31, in 
the tehsil of Suar, Rs. 10,252.44 in Bilaspur tehsil Rs. 108,20.57 in the tehsil of Milak 
and Rs. 12131.71 in Shahabad tehsil. Per capita availability of room in Rampur tehsil 
was 0.49, whereas it was 0.48 in Suar tehsil, 0.61 in the tehsil of Bilaspur, 0.53 in 
Milak tehsil and 0.45 in the tehsil of Shahabad. In the tehsil of Rampur 90 per cent 
houses were cemented while it is 80 per cent in Suar tehsil, 80 per cent in Bilaspur 
tehsil, 90 per cent in the tehsil of Milak and 70 per cent in Shahabad tehsil. In the 
Rampur tehsil, nearly 50 per cent households were having separate kitchen, 80 per 
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cent having toilet facility, 60 per cent having bathroom facility, 70 per cent having 
their own handpump and 60 per cent using electricity. In the tehsil of Suar, 60 per 
cent households were having separate kitchen, 70 per cent having toilet facility, 50 
per cent having bathroom facility, 70 per cent having their ovm handpump and 70 per 
cent using electricity. In the Bilaspur tehsil, 60 per cent households were having 
separate kitchen, 70 per cent having toilet facility, 60 per cent having bathroom 
facility, 80 per cent using electricity. In the tehsil of Milak, 70 per cent households 
were having separate kitchen, 80 per cent having toilet facility, 70 per cent having 
bathroom facility, 80 per cent having their own handpump and 50 per cent using 
electricity. In the Shahabad tehsil, 50 per cent households were having separate 
kitchen, 50 per cent having toilet facility, 40 per cent having bathroom facility, 60 per 
cent having their own handpump and 50 per cent using electricity (Table 6.4). 
(viii) Socio-economic Development in J.P. Nagar District 
The average size of the family in J.P. Nagar tehsil was 6.8 persons, of which 
3.7 (54.41 per cent) were male members and 3.65 (45.59 per cent) females. In the 
tehsil of Dhanaura, the average size of the family was 6.6 persons, in which there 
were 3.65 (55.30 per cent) males and 2.95 (44.70 per cent) females. In the tehsil of 
Hasanpur, the average size of family was 6.00 persons, of which 3.25 (54.17 per cent) 
were males and 2.75 (45.83 per cent) females. In the J.P. Nagar tehsil, 28.38 per cent 
were senile, 65.74 per cent workforce and 5.88 per cent dependents. In the Dhanaura 
tehsil, senile, workforce and dependents were in order of 30.30, 62.12 and 7.58 per 
cent respectively. In the tehsil of Hasanpur, 29.17 per cent were dependents, 63.33 per 
cent workforce and 7.50 per cent dependents. 
Table 6.4 reveals that in the J.P. Nagar tehsil, 31.91 per cent were uneducated, 
23.53 per cent primary literates, 18.38 per cent middle school literates, 17.35 per cent 
secondary and senior secondary literates and 8.82 per cent graduates. In the tehsil of 
Dhanaura, uneducated, primary literates, middle school literates, secondary and senior 
secondary literates and graduates were in order of 34.55,21.97,19.70, 16.67 and 7.12 
per cent respectively. In the Hasanpiu* tehsil, 30.83 per cent were imeducated, 20.00 
per cent primary literates, 20.83 per cent middle school literates, 20.00 per cent 
secondary and senior secondary literates and 8.33 per cent graduates. 
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Per capita income in J.P. Nagar tehsil was Rs. 2,840.60, Rs. 13,036.36 in the 
tehsil of Dhanaura, and Rs. 13,224.00 in Hasanpur tehsil. In the J.P. Nagar tehsil 0.59 
was the per capita availability of room, whereas it was 0.47 in Dhanaura tehsil and 
0.58 in the tehsil of Hasanpur. In the tehsil of J.P Nagar, 90 per cent houses were 
cemented, whereas it was 80 per cent in Dhanaura tehsil and 90 per cent in the tehsil 
of Hasanpur. In J.P. Nagar tehsil 80 per cent households having separate kitchen, 90 
per cent having toilet, bathroom and handpump facilities and 70 per cent using 
electricity. In the Dhanaura tehsil, 70 per cent households having separate kitchen, 
toilet and bathroom facilities while 80 per cent having own handpump and 80 per cent 
using electricity. In the tehsil of Hasanpur 90 per cent households having separate 
kitchen, toilet, bathroom and handpump facilities, whereas 80 per cent using 
electricity. 
Levels of Agriculture and Socio-economic Development in Rohilkhand 
The levels of agricultural and socio-economic development have been 
computed based on z-score method. In this method, the raw data of each variable have 
been computed into standard score. The scores measure the departure of individual 
observations, expressed in a comparable form. It is a linear transformation of the 
original data. 
Levels of agricultural and socio-economic development were calculated by 
applying Z-score technique as follows 
Model of Z-score 
X i - X 
Z = 
S.D. 
where. 
Z = score of variables 
Xi = original value of individual variable x of ith component areal 
unit 
X = Mean of individual variable of X. 
S.D. = Standard Deviation of variable 
Model of Composite Mean Z-score 
CS = S Zjj /N 
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where, 
CS = Composite mean Z score 
Szy = Z-score of variables j in observation! 
N = number of variables 
Applying the above technique, composite mean Z-score were calculated for all the 
thirty-seven tehsils of eight districts of Rohilkhand plain. Calculated values were 
divided into three categories, high, medium and low on the basis of formula : 
For high category : Mean + (0.5 x SD) 
For low category : Mean - (0.5 x SD) 
The values falling in between high and low categories would fall in medium category 
of levels of agricultural and socio-economic development. Levels of agricultural 
development determined show that, all the tehsils which fall with the value of 0.28 
and above category are incorporated under high, whereas in the tehsils the values 
calculated in between 0.28 and -0.28 fall vmder medium and the tehsils having values 
below -0.28 come under low levels of agricultural development. In case of socio-
economic development, the number of tehsils having values 0.01 and above fall under 
high, whereas the tehsils having values in between 0.01 and -0.01 fall in medium, and 
those having values below -0.01 categorised as low in socio-economic development. 
The levels of agricultural development were calculated by selecting twelve 
indicators and the levels of socio-economic development were calculated by using 
nineteen variables. While calculating agricultural and socio-economic development, 
the data used, were collected through field surveys in some selected villages (for 
details see the list of indicators). 
C. Levels of Agricultural Development in Rohilkhand 
Areas of High Level of Agriculture Development 
It is clear firom the table 6.6 that the high level of agricultural development 
was found in the tehsils of namely, Dhampur (1.29), Nagina (0.97), Bijnor (0.81), 
Bilsi (0.79), Bilaspur (0.59), Najibabad (0.58), Dataganj (0.53), J.P. Nagar (0.45), 
Sahaswan (0.42), Gannaur (0.38) and Chandausi (0.33). There are in total eleven 
tehsils which fall under high category of agricultural development, out of which four 
tehsils namely, Dhampur, Nagina, Bijnor and Najibabad are from the district of 
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Bijnor. This is due to the fact that there has been a substantial area under cultivation 
of sugarcane in most of the tehsils of Bijnor district. As a result the Bijnor district is 
approaching towards the cultivation of monoculture crop sugarcane. The average 
yield of sugarcane in the state is 573.90 qnt./ha. but in the tehsils of Bijnor district, the 
yield of sugarcane recorded in between 700 and 750 qnt./ha. Higher yield of 
sugarcane in the district is attributed to mechanized farming, use of better quality of 
cane planted, and most important the availability of assured irrigation facilities form 
through tubewells and diesel engine pump sets installed in every village of the district 
of Bijnor. During the survey it was noticed that cast system has been a very important 
factor in determining the type of farming and intensity of crop landuse. In all the 
tehsils thakurs and brahmans dominate except the tehsil of Chandpur in the district. 
They are the efficient farmers, socio-economically well off and practice to cultivate 
sugarcane as monoculture crop. Besides sugarcane, wheat and rice also grown in the 
district Bijnor. The yield of rice and wheat is also much higher than the state average. 
In this category four tehsils namely, Bilsi, Dataganj, Sahaswan and Gannatir 
are from the district of Budaun. Table 6.6 reveals that wheat is the first ranking crop 
in all the tehsils of Budaun district. The productivity of wheat is in the district 
between 36 and 42 qnt./ha. which is above the state average of 27.60 qnt./ha. This 
area is dominated by Yadav community, who substantially grow wheat. Rice is a 
second and sugarcane third ranking crop of the district Budaun. The yield of rice is 
higher than the state's average, but the yield of sugarcane is lower than the state 
average. District Budaun is well known for the cultivation and production of potato, 
having a yield of between 500 and 550 qnt./ha. Availability of cold storage facilities, 
particularly in Ujhani area of Budaun district play an important role in the 
development of agriculture. The introduction of mentha crop in the district of Budaun 
has led a very fast agricultural development. 
In this category, Bilaspur tehsil of district Rampur is prominent. Rice, wheat, 
sugarcane are the main crops in the tehsil of Bilaspur. Cultivation of sunflower is 
important as it is sown in zaid season, which gives much higher return. The cropping 
pattern in the tehsil is shifting, and the farmers are have their choice to sow shimla 
mirch, zinger and floriculture crops. This tehsil has a sizeable migrant Sikh population 
from Punjab. They are very effluent and practically efficient people. Their way of 
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farming is much advanced than the local people. They have an update knowledge 
pertaining to the changing behaviour of market. The tehsil of J.P. Nagar also falls 
with the high levels of agricultural development due to the substantial cultivation of 
mentha crop which is sown in the month of March and harvested in the month of 
June. This crop can also be grown in association with the crops of wheat and rice. 
Floriculture is also practiced by the farmers of J.P. Nagar tehsil. 
Table 6.5 
Indicators of Levels of Agriculture Development in Rohilkhand 
Variable 
X, 
X2 
X3 
X4 
Xs 
X6 
X7. 
Xg 
X9 
Xio. 
Xn 
X,2 
Description of variable 
Size of farm in hectare 
Net shown area in hectare 
Net irrigated area in hectare 
Number of persons engaged in agricultural activities (per household) 
Agricultural machineries and equipments used (per household) 
Fertilizer consumption in kg. per hectare 
Productivity of sugarcane in quintal per hectare 
Productivity of rice in quintal per hectare 
Productivity of wheat in quintal per hectare 
Productivity of menthe in quintal per hectare 
Productivity of fodder in quintal per hectare 
Productivity of potato in quintal per hectare 
Chandausi tehsil of Moradabad district also comes under high levels of 
agricultural development due to the fact that this tehsil is the largest producer of 
mentha oil in state. Mentha is the first ranking crop in Chandausi tehsil. 
Quantitatively one ha. of land produces 120 kg of mentha oil, and the price of mentha 
oil varies from Rs. 500 to 600 per litre in the market. Therefore, this is a high 
remunerative crop which has brought tremendous changes in the economy of the 
tehsil. 
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Table 6.6 
Levels of Agriculture Development in Rohilkhand 
Tehsil 
Bareilly 
Meerganj 
Baheri 
Nawabganj 
Faridpur 
Aonla 
Badaun 
DataganJ 
Sahaswan 
Bilsi 
Gannaur 
Bisauli 
Shahjahanpur 
Jalalabad 
Tilhar 
Powayan 
Pilibhit 
Puranpur 
Bisalpur 
Bijnor 
Najibabad 
Nagina 
Dhampur 
Chandpur 
Moradabad 
Thakurdwara 
Bilari 
Sambhal 
Chandausi 
Rampur 
Suar 
Bilaspur 
Milak 
Shahabad 
J.P. Nager 
Dhanaura 
Hasanpur 
Village 
Balla Katha 
Silarpur 
Hafizganj 
Aurangabad 
Khanpura 
Khuli 
Pholasi 
Kareemganj 
Chhokarpur 
Mishripur Mukaiyan 
Fareedpur 
Mohkampur 
Etouriya 
Hargurraiga 
Saleempur 
Shiqnager 
Khamaripul 
Prasadpur 
Tikti Muafi 
Shahpur 
Naglaislampur 
Sarai Dan Dumar 
Salava 
Darber 
Mora Milak 
Fizullahganj 
Sanari 
Matipur 
Alwarpur 
Jatpura 
Dhanauri 
Qasimganj 
Milak Baqaralihhan 
Birpur 
Tikeya 
Kain Khera 
Manota 
X, 
0.00 
-0.26 
0.51 
-0.59 
-0.36 
-0.90 
-0.03 
1.23 
0.74 
1.00 
0.23 
0.15 
-1.54 
-1.23 
-0.51 
0.26 
-0.51 
0.31 
-1.36 
2.18 
0.28 
2.33 
2.44 
-1.15 
-0.77 
-0.90 
-0.54 
-0.59 
0.36 
-0.03 
-0.41 
0.77 
-0.26 
-0.64 
1.41 
-0.26 
-1.49 
X2 
-0.08 
-0.22 
0.59 
-0.62 
-0.35 
-0.89 
-0.08 
1.27 
0.59 
1.14 
0.32 
0.19 
-1.57 
-1.16 
-0.35 
0.32 
-0.49 
0.38 
-1.30 
2.19 
-0.05 
1.95 
2.62 
-1.16 
-0.76 
-0.65 
-0.62 
-0.62 
0.46 
-0.08 
-0.35 
0.86 
-0.22 
-0.76 
1.54 
-0.22 
-1.43 
X3 
-0.24 
-0.74 
0.43 
-0.83 
-0.36 
-0.57 
0.00 
1.55 
0.21 
0.95 
0.36 
0.12 
-1.43 
-0.95 
-0.24 
-0.36 
-0.24 
0.12 
-0.83 
2.29 
0.36 
2.14 
2.50 
-1.43 
-0.36 
-2.02 
-0.24 
-0.24 
0.83 
0.36 
0.12 
0.95 
0.24 
-0.71 
-0.95 
-0.02 
-0.83 
X. 
0.37 
1.10 
0.22 
-0.07 
0.00 
0.07 
1.54 
1.41 
1.47 
0.38 
0.99 
1.69 
-0.96 
-1.40 
-1.25 
-0.07 
-0.37 
-1.25 
-0.51 
-0.66 
-0.07 
0.66 
0.96 
0.29 
-1.54 
-2.13 
-1.15 
-0.74 
0.35 
0.96 
1.40 
0.51 
0.81 
-0.07 
-1.25 
-0.37 
-1.18 
Xs 
-1.42 
-0.37 
0.30 
-1.44 
-0.23 
0.30 
-0.63 
-0.30 
-0.21 
0.79 
0.91 
-0.40 
-1.12 
-0.65 
-0.88 
0.74 
1.09 
-0.19 
0.28 
1.21 
0.82 
0.98 
3.07 
0.28 
0.05 
-1.58 
0.28 
0.86 
1.09 
-1.47 
-1.93 
-0.05 
0.51 
-1.44 
0.74 
0.05 
0.28 
Contd. 
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X6 
-1.12 
-1.25 
0.17 
-0.52 
-0.61 
-0.86 
-0.60 
-0.24 
0.18 
0.64 
-0.31 
-1.43 
-1.02 
-1.81 
-1.30 
-0.41 
0.26 
0.80 
-0.46 
1.14 
1.42 
1.58 
1.01 
-1.29 
0.81 
-1.29 
0.15 
1.62 
0.92 
-0.29 
-0.44 
1.65 
0.81 
-0.59 
0.12 
1.02 
1.52 
X7 
-0.42 
-0.65 
-0.48 
-0.23 
-0.76 
-0.65 
-0.39 
-0.01 
-0.65 
-0.54 
-0.09 
-0.51 
-1.64 
-1.08 
0.41 
0.58 
0.62 
0.78 
0.69 
2.01 
2.21 
2.34 
2.43 
0.70 
0.36 
-1.50 
-0.44 
0.12 
0.06 
-0.54 
0.04 
0.03 
-0.94 
-0.95 
0.07 
-1.26 
0.29 
Xs 
-0.20 
0.03 
0.29 
0.22 
-0.14 
-0.08 
0.01 
0.01 
0.13 
0.57 
0.52 
0.35 
-0.84 
-0.07 
-0.44 
-0.32 
-0.12 
0.46 
0.01 
0.21 
0.44 
0.48 
0.36 
-5.32 
0.65 
-1.13 
-0.15 
0.48 
0.35 
0.03 
0.17 
0.06 
0.51 
-0.18 
0.74 
1.27 
0.65 
x. 
-1.08 
-1.21 
-0.17 
-0.68 
-0.89 
-0.35 
-0.16 
0.29 
1.52 
1.37 
0.60 
-0.17 
-1.12 
-0.38 
-0.58 
-1.11 
-0.01 
-0.48 
0.51 
0.20 
0.75 
0.26 
1.06 
-1.97 
-0.27 
-2.36 
-0.56 
0.03 
0.43 
-0.27 
1.46 
1.36 
0.70 
-0.98 
1.96 
1.06 
1.18 
Xio 
-0.91 
-0.91 
-0.91 
-0.91 
-0.91 
-0.91 
1.09 
-0.91 
0.97 
1.09 
0.88 
0.86 
-0.91 
-0.91 
-0.91 
-0.91 
-0.91 
-0.91 
-0.91 
-0.91 
-0.91 
-0.91 
-0.91 
-0.91 
0.90 
-0.91 
1.21 
1.19 
1.26 
1.09 
1.07 
1.19 
1.16 
1.02 
1.09 
1.09 
1.09 
x„ 
0.70 
0.51 
0.78 
0.81 
-1.26 
0.81 
-1.26 
0.85 
-1.26 
0.87 
-1.26 
-1.26 
0.74 
0.75 
0.81 
0.81 
-1.26 
0.88 
0.81 
0.75 
0.87 
0.78 
0.90 
0.42 
0.73 
-1.26 
0.69 
-1.26 
-1.26 
-1.26 
-1.26 
0.66 
-1.26 
-1.26 
0.81 
0.88 
-1.26 
X,2 
0.72 
0.92 
0.67 
0.80 
0.77 
0.78 
1.30 
1.19 
1.27 
1.17 
1.37 
1.14 
-0.90 
0.95 
-0.90 
-0.90 
-0.90 
-0.90 
-090 
-0.90 
1.37 
-0.90 
-0.90 
-0.90 
-0.90 
-0.90 
-0.90 
-0.90 
-0.90 
-0.90 
-0.90 
-0.90 
1.35 
0.94 
-0.90 
-0.90 
1.24 
Composite Mean 
Z-score 
-0.31 Low 
-0.25 Medium 
0.20 Medium 
-0.34 Low 
-0.43 Low 
-0.27 Medium 
0.07 Medium 
0.53 High 
0.42 High 
0.79 High 
0.38 High 
0.06 Medium 
-1.02 Low 
-0.66 Low 
-0.51 Low 
-0.11 Medium 
-0.24 Medium 
0.00 Medium 
-0.33 Low 
0.81 High 
0.58 High 
0.97 High 
1.29 High 
-0.27 Medium 
-0.09 Medium 
-1.39 Low 
-0.19 Medium 
0.00 Medium 
0.33 High 
-0.20 Medium 
-0.09 Medium 
0.59 High 
0.28 Medium 
-0.47 Low 
0.45 High 
0.20 Medium 
0.00 Medium 
Ranking of 
Development 
29 
26 
14 
31 
32 
27 
15 
7 
9 
4 
10 
16 
36 
35 
34 
22 
25 
19 
29 
3 
6 
2 
1 
28 
21 
37 
23 
17 
11 
24 
20 
5 
12 
33 
8 
13 
18 
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Areas of Medium Level of Agriculture Development 
The tehsils which fall under medium level of agricultural development are 
namely, Milak (0.28), Dhanaura (0.20), Baheri (0.20), Budaun (0.07), Bisauli (0.06), 
Sambhal (0.100), Hasanpur (0.00), Puranpur (0.00), Suar (-0.09), Moradabad (-0.09), 
Powayan (-0.11), Bilari (-0.19), Rampur (-0.20), Pilibhit (-0.24), Meerganj (-0.25), 
Aonla (-0.27), and Chandpur (-1.04). 
Chandpur tehsil of Bijnor district fall within this category. This tehsil has a 
sizeable number of scheduled caste and Muslims families. The size of small holdings 
which the scheduled castes and Muslims have are very uneconomic. Majority of 
farmers are marginal and small farmers and landless labourers. They have been 
exploited by the Kalasers who cultivated their lands as they give only Rs. 80 per 
quintal of sugarcane to the farmers, whereas the rate of sugarcane announced by the 
Government was Rs. 145 per quintal. Late payment and low demand of sugarcane by 
the sugarmills compel the farmers to sell their crop to Kalasers. The Kalaser 
operators also exploit the labourers by paying only Rs. 40 per day for working with 
Kalasers. 
The tehsils of Milak, Suar and Rampur in the district of Rampur fall under 
medium category of level of agricultural development. In these tehsils rice, wheat, 
sugarcane, mentha, potato, onion, bajra and garlic (lehsun) are the major crops. Rice 
variety Sharbati Basmati is grown in these tehsils. A multi-crop farming is in practice. 
Most of the farmers grow mentha with sugarcane, wheat and garlic. Simla mirch is 
grown in Suar tehsil. The main source of irrigation in these tehsils are govt, tubewells, 
and diesel engine pump sets etc. 
Budaun and Bisauli tehsils belonging to the district of Budaun fall under this 
category. Wheat is the first ranking crop in these tehsils besides this sugarcane, rice, 
bajra, potato, temer and salva mentha are cultivated. The tehsils of Baheri, Meerganj 
and Aonla are fi-om the district of Bareilly included in this category. The production 
and yield of sugarcane has declined due to the closer of sugar mills in these tehsils. 
The closer of sugarmills has been due to low return. Therefore many of the farmers 
are concentrated for the crops of rice, wheat, mentha, temer etc. to get better return. 
The tehsils of Dhanaura and Hassanpur belong to J.P. Nagar district which fall under 
medium levels of agricultural development. Substantial landuse changes are seen in 
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both the tehsils of J.P. Nagar district. Besides the cultivation of sugarcane, rice and 
wheat, many of the farmers are interested to devote their lands for the cultivation of 
mentha and floriculture. In the last two decades farmers of Dhanaura and Hasanpur 
have adopted floriculture as farming practice, which has given them returns beyond 
expectations. Farmers of the tehsils grow flowers and transport them for marketing in 
Moradabad, Meerut and Delhi. The total expenditure in Begha is around Rs. 5,000 to 
7,000 thousand which gives a return of about Rs. 15,000 to 20,000 thousand. Siyali 
village of Hasanpur tehsil is famous for floriculture. From Gajrola to Manota 
nurseries of flowers are situated on both sides of the road. During the survey it was 
observed that floriculture is mostly practiced by Upper caste (Brahmans, Rajput, 
Pathan) and Shani castes. Other backward classes and schedule castes do not practice 
floricultrue due to high cash of input and also due to unawareness of practices. The 
tehsils of Sambhal, Moradabad and Bilari belong to the Moradabad district which fall 
under this category. Alongwith the crops of sugarcane, rice and wheat, mentha is the 
major crop which is cultivated in the tehsil of Sambhal, Moradabad and Bilari. 
Sambhal tehsil is the second biggest market of mentha oil next to Chandausi tehsil. 
The productivity of rice and sugarcane is also high in these tehsils. 
Puranpur and Pilibhit tehsils of the district of Pilibhit also come under medium 
category of levels of agricultural development. Rice, wheat and sugarcane are the 
major crops cultivated in these tehsils of Pilibhit district. The yield of rice is about 39 
to 41 qnt./ha. and the yield of wheat 36 to 38 qnt./ha. which is higher than the state 
average. Powayan tehsil of Shahjahanpur falls under this category of levels of 
agricultural development. Wheat, rice and sugarcane are the major crops cultivated. 
The productivity of wheat is about 34 qnt./ha. whereas it is about 35 qnt./ha. of rice 
and 509 qnt./ha. of sugarcane. Wheat and rice have a higher yield than the state 
average and the yield of sugarcane is much lower than the state average. 
Areas of Low Level of Agriculture Development 
The tehsils of Bareiily (-0.31), Bisalpur (-0.33), Nawabganj (-0.34), Faridpur 
(-0.43), Shahabad (-0.17), Tilhar (-0.51), Jalalabad (-0.66), Shajahanpur (-1.02), and 
Thakurdwara (-1.39) fall under low level of agricultural development. 
The tehsils of Bareiily, Nawabganj and Fareedpur belong to the Bareiily 
district. In these thesils, sugarcane, rice and wheat are the major crops. Production and 
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yield of sugarcane has declined due to the closure of sugar mills. Agricultural 
practices are traditional and irrigation facilities are limited. Farmers in tehsils have not 
adopted mentha cultivation on a large scale due to limited water resources as this crop 
need plenty of water. The tehsils of Tilhar, Jalalabad and Shahjahanpur of the district 
of Shahjahanpur show low levels of agricultural development. Agriculture in the 
tehsils of Shahjahanpur district is still traditional in the entire Rohilkhand. The yield 
of wheat is satisfactory, but the yields of rice and sugarcane are comparatively low. 
The size of holding is small, irrigation facilities are very limited. Majority of the 
farmers is poor and illiterate. Neither they have sufficient fiind to adopt modem 
techniques in farming nor technical knowledge. 
The Bilaspur tehsil of Moradabad district is also in low category due to certain 
specific reasons. The Bilaspur tehsil is situated at the confluence of several rivers 
including the Ramganga, Kosi and Pilakhar. During the rainy season most of the 
villages of this tehsil face waterlogging and flood problems as they are located in low 
lying areas. Accumulation of water in low lying areas and flood damage standing 
crops causing low productivity. The tehsil of Bisalpur belonging to Pilibhit district 
also falls wdthin this category. Traditional and rudimentary methods, lack of irrigation 
facilities are some of the basic factors responsible for the backwardness of agriculture 
of the tehsil of Bisalpur. The Thakurdwara tehsil of Moradabad district also falls with 
this category mainly due to the scarcity of water. This tehsil shares it boundaries with 
Uttranchal, where water table is very low and locally called bajjar pattti and villagers 
face the scarcity of water for irrigation purposes. It is difficult to dug a well as the 
water table is as low as 60 meters. In the north of the tehsil Thakurdwara Kamalpuri 
Rajwaha is situated in which receives water coming from Thawaria dam which forms 
a part of Uttaranchal. The flow of water in this Rajwaha is maintained by the 
Uttranchal government. During the rainy season it overflows but in summer and 
winter seasons it is dry. Due to unassured supply of water, the productivity of crops in 
the tehsil is quite low, and due to water scarcity mentha crop does not foim part of 
crop cultivation. 
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D. Levels of Socio-Economic Development in Rohilkhand 
Areas of High Level of Socio-economic Development 
The tehsils which show high levels of socio-economic developnient are 
namely, Najibabad (0.05), Dhampur (0.050, J.P. Nagar (0.03), Moradabad (0.02), 
Bilaspur (0.02), Milak (0.02), Bareilly (0.02), Meerganj (0.02) and Pilibhit (0.02). It is 
to be pointed out that those tehsils which fall in high level of agricultural development 
not necessarily show high level of socio-economic development and vice-versa. 
Socio-economic development is governed purely by religion, caste, culture, traditions, 
education, income, sanitation, power supply etc. For example, from the agriculture 
point of view the states of Punjab and Haryana are the developed states of the country 
having a per capita income above Rs. 30,000/- at current prices. Contrary to this, these 
states are have the lowest sex ratio and frequent incidents of female feauticide. On the 
other hand in the state of Kerala neither agriculture nor per capita income is at par 
with the state of Punjab and Haryana but show a high standard of life due to education 
and rich culture. Similarly in the present study many tehsils show a high level of 
agricultural development, but a low level of socio-economic development. 
Areas of Medium Level of Socio-economic Development 
Medium levels of socio-economic development foimd in the tehsils of Bijnor 
(0.01), Nagina (0.01), Chandpur (0.01), Dhanaura (0.01), Hasanpur (0.01), Sambhal 
(0.01), Chandausi (0.01), Baheri (0.01), Nawabganj (0.01), Faridpur (0.01), Powayan 
(0.01), Rampur (0.01), Aonla (0.00), Tilhar (0.00), Bilari (-0.01), Suar (-0.01) and 
Jalalabad (-0.01). In the tehsils of Bijnor and Nagina rich agriculture particularly due 
to the cultivation of sugarcane, well developed network of tubewell irrigation, 
availability of employment opportunities in sugar mills brick kiln units {Bhattas) and 
kalasers are responsible for medium levels of agricultural development. In these 
tehsils per capita income is seen well over Rs. 11,000. 
In the tehsil of Chandpur, Jat community is much better on the basis of socio-
economic conditions than muslims and scheduled castes which shows medium levels 
of socio-economic development. In the tehsils of Dhanaura and Hasanpur of J.P. 
Nagar district many of the farmers have adopted diversified cropping pattern. Mentha 
and floriculture are the two major crops grown in these tehsils. People living in the 
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Table 6.7 
Indicators of Levels of Socio-Economic Development in Rohilkhand 
Variable 
Y,. 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 
Ys 
Y9 
Y,o 
Yn 
Y,2 
Y,3 
Y,4 
Y,5 
Y,6 
Y,7 
Y,8 
Y,9 
Description of variable 
Number of persons per household 
Number of male per household 
Number of female per household 
Number of senile per household (0-14) 
Number of workforce per household (15-62) 
Number of dependent per household (63 & above) 
Number of uneducated persons per household 
Number of primary literates per household(l-5"') 
Number of middle school literates per household (6"'-8"^) 
Number of secondary & senior secondary literates per household 
(9"'-12'*') 
Number of graduates & above per household 
Income per household in Rs. per month 
Per capita availability of room per household 
Percentage of cemented houses to total household 
Percentage of households having separate kitchen to total 
household 
Percentage of households having toilet facility to total household 
Percentage of households having bathroom facility to total 
household 
Percentage of households having own hand pump to total 
household 
Percentage of households using electricity to total household 
tehsils of Dhanaura and Hasanpur have adopted diversified economic activities. Cities 
of Moradabad, Meerut and Delhi are quite near to the tehsils which provide 
employment opportunities to the natives of these tehsils. Here per capita income of 
well over Rs. 12,000. The tehsils of Sambhal, Chandausi and Bilari not only produce 
mentha grass but are considered as biggest markets of mentha oil in the country. 
Many villagers in these tehsils have installed distillation plants in which mentha grass 
mentha oil is extracted. A large number of buyers and sellers are gather in the markets 
Table 6.8 
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Tehsil 
Bareilly 
Meerganj 
Baheri 
Nawabganj 
Faridpur 
Aonia 
Badaun 
Dataganj 
Sahaswan 
Bilsi 
Gannaur 
Bisauli 
Shahjahanpur 
Jalalabad 
Tilhar 
Powayan 
Pilibhit 
Puranpur 
Bisalpur 
Bijnor 
Najibabad 
Nagina 
Dhampur 
Chandpur 
Moradabad 
Thakurdwara 
Bilari 
Sambhai 
Chandausi 
Rampur 
Suar 
Bilaspur 
Milak 
Shahabad 
J.P. Nager 
Dhanaura 
Hasanpur 
•I r ; i l , 
Balla Katha 
Silarpur 
Hafizganj 
Aurangabad 
Khanpura 
Khuli 
Pholasi 
Kareemganj 
Chhokarpur 
Mishripur Mukaiyan 
Fareedpur 
Mohkampur 
Etouriya 
Hargurraiga 
Saleempur 
Shiqnager 
Khamaripul 
Prasadpur 
Tikti Muafi 
Shahpur 
Naglaisiampur 
Sarai Dan Dumar 
Salava 
Darber 
Mora Milak 
Fizullahganj 
Sanari 
Matipur 
Alwarpur 
Jatpura 
Dhanauri 
Qasimganj 
Milak Baqaralihhan 
Birpur 
Tikeya 
Kain Khera 
Manota 
Y, 
0.36 
0.55 
0.12 
0.40 
0.74 
0.47 
-0.67 
-1.53 
-1.71 
-1.33 
-0.33 
-0.84 
0.19 
0.47 
1.40 
1.05 
1.40 
0.10 
0.71 
0.02 
1.22 
0.19 
1.91 
2.78 
0.02 
-0.67 
-0.84 
-0.33 
-1.36 
-1.02 
-0.67 
-0.24 
0.19 
-0.57 
-0.16 
-0.50 
-1.53 
Y2 
0.24 
0.62 
0.45 
0.31 
1.00 
0.24 
-0.45 
-0.10 
-1.83 
-1.41 
-0.10 
-1.14 
0.59 
0.45 
1.62 
1.28 
1.62 
0.24 
0.76 
-0.45 
1.28 
0.24 
2.31 
1.62 
-0.45 
-0.79 
-1.14 
-0.45 
-1.48 
-1.14 
-0.79 
-0.45 
-0.10 
-0.59 
-0.28 
-0.45 
-1.83 
Y3 
0.59 
0.59 
-0.15 
0.59 
0.96 
0.81 
-0.89 
-3.11 
-1.63 
-1.26 
-0.52 
-0.52 
-0.15 
0.59 
1.33 
0.96 
1.33 
0.04 
0.78 
0.59 
1.33 
0.22 
1.70 
0.59 
0.59 
-0.52 
-0.52 
-0.15 
-1.26 
-0.89 
-0.52 
0.04 
0.59 
-0.52 
0.04 
-0.52 
-1.26 
Y4 
0.27 
0.68 
-0.18 
0.00 
0.27 
0.45 
-0.09 
-0.68 
-0.45 
-0.14 
0.27 
-0.64 
0.32 
0.45 
1.59 
1.41 
1.41 
0.14 
1.50 
-1.59 
-1.14 
-1.59 
-0.45 
2.50 
-1.82 
-0.68 
-1.14 
-0.23 
-0.68 
-0.45 
0.00 
-0.23 
0.45 
-0.14 
-1.82 
1.59 
0.45 
Y5 
0.14 
0.33 
0.10 
0.20 
0.37 
0.24 
-0.78 
-1.59 
-1.29 
-1.39 
-.039 
-0.57 
-0.37 
0.20 
0.76 
0.57 
0.88 
0.37 
0.61 
0.76 
1.75 
0.96 
1.84 
2.33 
0.96 
-0.22 
-0.41 
-0.41 
-1.29 
-1.10 
-0.90 
1.08 
-0.12 
-0.57 
0.67 
-1.39 
-1.98 
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Ye 
0.55 
-0.18 
0.36 
1.00 
1.45 
0.27 
0.09 
0.45 
-1.36 
-0.45 
-0.64 
-0.82 
1.00 
0.45 
0.45 
-0.09 
0.27 
-1.64 
-2.27 
-0.45 
0.45 
-0.45 
2.27 
-1.36 
-0.91 
-1.36 
-0.45 
0.45 
0.00 
0.45 
0.45 
3.09 
0.45 
-0.27 
-0.45 
0.45 
0.00 
Y7 
-0.60 
-2.33 
-0.69 
-0.31 
-0.22 
-0.24 
0.58 
-0.15 
-0.13 
0.60 
0.69 
0.85 
1.04 
1.13 
1.64 
1.13 
1.33 
0.85 
1.25 
0.49 
0.58 
0.67 
0.60 
2.40 
-0.80 
-1.05 
-0.78 
-0.87 
-1.24 
-0.89 
-0.80 
-1.15 
-0.78 
-0.95 
-0.47 
-0.27 
-1.24 
Yg 
1.14 
1.71 
1.29 
0.76 
0.29 
1.00 
-0.67 
-0.95 
-1.14 
-0.43 
-0.19 
-0.10 
0.00 
0.29 
1.05 
0.67 
0.81 
0.24 
0.76 
-2.62 
-1.90 
-2.14 
-1.00 
0.24 
0.19 
-0.48 
-0.24 
0.00 
0.00 
0.33 
0.57 
0.48 
-0.29 
0.95 
0.71 
0.00 
-2.14 
Y, 
0.00 
0.00 
0.01 
0.01 
0.01 
0.01 
-0.01 
-0.01 
-0.01 
-0.02 
-0.01 
-0.02 
0.00 
0.00 
0.01 
0.00 
0.01 
0.01 
-0.01 
-0.01 
0.00 
0.02 
0.02 
0.01 
0.00 
0.01 
-0.01 
0.00 
0.01 
0.00 
0.00 
0.01 
0.01 
0.01 
-0.01 
0.00 
-0.01 
Y,o 
0.90 
0.76 
0.05 
1.00 
2.00 
0.62 
-0.81 
-0.71 
-0.95 
-2.14 
-0.90 
-1.38 
-1.19 
-0.95 
-0.90 
-0.52 
-0.24 
-0.86 
-0.43 
0.95 
1.90 
-0.48 
2.62 
0.71 
0.00 
0.95 
-0.48 
0.71 
-0.95 
-0.24 
-0.24 
0.57 
0.76 
0.10 
-0.10 
-0.48 
0.00 
Y„ 
0.21 
0.00 
-0.21 
-0.42 
-0.53 
-0.79 
-0.58 
-0.74 
-0.42 
-0.84 
-0.68 
-1.47 
-0.84 
-0.58 
-1.21 
-0.26 
-0.68 
-0.95 
-1.05 
1.53 
2.05 
0.47 
0.74 
-0.58 
2.42 
-0.05 
1.00 
1.26 
-0.05 
-0.58 
-0.32 
0.84 
0.63 
-0.95 
1.00 
0.32 
2.05 
Y.2 
-0.27 
-0.21 
-0.03 
-0.47 
-0.21 
-0.67 
-0.85 
-0.94 
-1.08 
-0.66 
-0.57 
-1.27 
-0.91 
-0.85 
-0.38 
-0.28 
-0.62 
-1.37 
-1.65 
0.52 
1.39 
0.70 
1.30 
-0.63 
1.88 
-1.09 
-0.16 
0.54 
1.43 
2.00 
0.26 
-0.16 
0.34 
0.64 
1.23 
1.13 
2.00 
Y,3 
-0.34 
-0.29 
0.70 
-0.65 
-0.90 
-0.83 
-0.21 
0.43 
0.45 
0.66 
-0.72 
-1.11 
-1.61 
-0.93 
-0.22 
-1.38 
-0.59 
-0.03 
-1.04 
-0.30 
0.24 
0.43 
-0.02 
-2.14 
-0.17 
-0.67 
0.25 
0.00 
2.93 
0.32 
0.21 
2.01 
0.82 
-0.27 
1.69 
0.04 
1.62 
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Y,4 
0.24 
0.24 
0.91 
-0.44 
-0.44 
-1.11 
-0.44 
-1.11 
-1.11 
-0.44 
-1.11 
-1.11 
-1.79 
-1.11 
0.24 
-0.44 
-0.44 
-1.11 
-1.11 
0.91 
.24 
0.24 
0.91 
-1.11 
1.59 
-0.44 
1.59 
1.59 
1.59 
1.59 
0.24 
0.24 
0.91 
-0.44 
1.59 
-0.44 
0.91 
Y,5 
1.15 
1.74 
1.15 
0.56 
0.56 
-0.03 
-0.03 
-0.62 
-0.03 
-0.62 
-0.03 
-1.21 
-1.79 
-1.79 
-0.62 
-0.03 
-0.62 
-1.79 
-2.38 
1.15 
1.15 
0.56 
0.56 
-0.62 
-0.03 
0.56 
-0.62 
-0.03 
1.15 
-0.62 
-0.03 
-0.03 
0.56 
-0.62 
1.15 
0.56 
1.74 
Y,6 
0.84 
1.30 
0.39 
0.39 
0.39 
-0.07 
-0.53 
-0.99 
-0.53 
-0.99 
-0.53 
-1.91 
-0.53 
-0.99 
-1.91 
-0.07 
0.39 
-2.37 
-1.45 
0.84 
1.76 
0.84 
0.84 
-0.99 
-0.07 
-0.53 
-0.07 
0.39 
1.30 
0.84 
0.39 
0.39 
0.84 
-0.53 
1.30 
0.39 
1.30 
Yn 
0.61 
1.07 
0.15 
0.15 
-0.31 
-0.31 
-0.78 
-0.78 
-0.78 
-1.24 
-0.78 
-1.70 
-0.31 
-0.78 
-1.70 
0.15 
0.61 
-2.17 
-1.24 
1.07 
2.00 
1.07 
1.07 
-0.78 
0.15 
-0.31 
0.15 
0.61 
1.54 
0.15 
-0.31 
0.15 
0.61 
-0.78 
1.54 
0.61 
1.54 
Y,8 
1.28 
1.28 
-1.01 
-0.24 
-0.24 
-0.24 
-1.01 
-1.01 
-1.01 
-1.77 
-1.01 
-1.77 
-1.01 
-0.24 
0.52 
0.52 
1.28 
-0.24 
-0.24 
0.52 
2.05 
-0.24 
1.28 
-0.24 
0.52 
0.52 
0.52 
-0.24 
0.52 
-0.24 
-0.24 
0.52 
0.52 
-2.53 
1.28 
0.52 
1.28 
Y„ 
0.93 
-0.20 
0.37 
0.37 
-0.20 
0.37 
0.93 
-0.20 
-0.20 
0.37 
-3.57 
-0.20 
-0.20 
-0.20 
-3.57 
-0.20 
-0.20 
0.37 
-0.20 
0.37 
0.93 
0.37 
0.93 
-0.76 
1.49 
0.37 
0.37 
-0.20 
0.37 
-0.20 
0.37 
-0.20 
-0.76 
-0.20 
0.37 
0.93 
0.93 
Composite Mean 
Z-score 
0.02 High 
0.02 High 
0.01 Medium 
0.01 Medium 
0.01 Medium 
0.00 Medium 
-0.02 Low 
-0.04 Low 
-0.04 Low 
-0.04 Low 
-0.03 Low 
-0.05 Low 
-0.02 Low 
-0.01 Medium 
0.00 Medium 
0.01 Medium 
0.02 High 
-0.03 Low 
-0.02 Low 
0.01 Medium 
0.05 High 
0.01 Medium 
0.05 High 
0.01 Medium 
0.02 High 
-0.02 Low 
-0.01 Medium 
0.01 Medium 
0.01 Medium 
0.00 Medium 
-0.01 Medium 
0.02 High 
0.02 High 
-0.02 Low 
0.03 High 
0.01 Medium 
0.01 Medium 
Ranking of 
Development 
7 
8 
17 
18 
19 
22 
29 
35 
34 
36 
32 
37 
30 
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23 
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9 
33 
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of Chandausi and Shambhal for the business of mentha oil which provide employment 
opportunities to the villagers. The tehsils of Baheri, Nawabganj, Faridpur and Aonla 
fall within this category mainly due to better yield of wheat, and the presence of Dev 
Charan Galla Mandi in Aonla tehsil, which is biggest mandi in the regon. Many 
private entrepreneurs like Sun Star, K.B., Durga Interprises, B.S.R. etc. are there in 
the market to purchase agricultural products from the farmers. Large urban area of 
Bareilly city also provide employment to the people coming from nearby tehsils. The 
tehsil of Rampur and Suar of Rampur district also come within this category. Best 
quality basmati rice locally known as Sharbati basmati chawal is grown in these 
tehsils. Farmers of these tehsils also grow ttimer, simla mirch, garlic etc. which make 
farming diversified in these tehsils. Although farming in the tehsils of Powayan, 
Tilhar and Jalalabad is not very promising but the wearing of kaleen and zari work 
has diversified the economy. In most of the villages people work on Addas to make 
kaleens and zari work is done manually through which a worker gets Rs. 40 to 50 per 
day. But this is unorganized sector, and the villagers are exploited by the 
entrepreneurs. 
Areas of Low Level of Socio-economic Development 
Low levels of socio-economic development have been identified in the tehsils 
of namely, Thakurdwara (-0.02), Shahbad (-0.02), Budaun (-0.02), Shahjahanpur 
(-0.02), Bisalpur (-0.02), Gannaur (-0.03), Puranpur (-0.03), Sahaswan (-0.04), 
Dataganj (-0.04), Bilsi (-0.04) and Bisauli (-0.05). It is interesting to note that, all of 
the six tehsils of the district of Budaun fall in low levels of socio-economic 
development, while ascertaining levels of agricultural development these tehsils of 
Budaun district were placed in high and medium category. Improvements in 
productivity of wheat, rice and potato, cultivation of salva mentha and availability of 
cold storage facilities have transformed the agriculture of Budatm district, but it is that 
no concrete measures have been taken to improve the socio-economic conditions. The 
Budaun district is largely inhibited by the Yadav community who are well versed in 
crop and dairy farming practice's but they not care to improve the quality of life. 
Educationally this is most backward district of Rohilkhand where only 55 to 60 per 
cent population was reported as literates during survey in 2007. Although there are 
signs of improvement of literacy rate, mainly due to mid-day meal programme, but 
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most of the literates are primary and middle school literates (together accounts for 
more than 40 per cent literates). Only 2 to 4 per cent literates were graduates. Such 
educational structure is unable to provide employment opportunities to the people. 
The economy of Budaun district is mainly relates to farming. Limited industrial 
development, lack of transport and communication facilities, ignorance of the 
villagers, problem of sanitation and power supply are some of the factors responsible 
for the low levels of socio-economic development. Lack of irrigational facilities in the 
tehsil of Thakurdara, problem of waterlogging and flood in Shahabad, traditional 
undiversified farming economy in the tehsils of Shahjahanpur, Bisalpur and Poranpur 
are responsible for the low levels of socio-economic development. 
CONCLUSION AND SUGGESTIONS 
The present study attempt to examines the existing levels of agricuhural and 
socio-economic development in Rohilkhand region which spreads over the north-
western part of the state of Uttar Pradesh. Administratively the region includes thirty 
seven tehsils of the districts of Bareilly, Budaun, Shahjahanpur, Pilibhit, Bijnor, 
Rampur, Moradabad and J.P. Nagar. The main findings of the research are based on 
computation of data collected through extensively field survey and empirical 
observations. 
The landuse classification of Rohilkhand plain has been made with a view to 
derive maximum benefits from each type of land whether agricultural or non-
agricultural. The land classification envisages in grouping of lands according to their 
suitability for producing plants of economic importance. The district of Rampur 
shows a high level of cropping intensity throughout the study periods i.e. 1985-90 
1991-96 and 1997-2002 due to the fact that agricultural diversification is highest in 
the district. Apart from rice, wheat, mentha and sugarcane, farmers of the district also 
grow sunflower, ginger, turmer and Simla mirch (chilli). Throughout the study periods 
the Bijnor district shows the lowest cropping intensity, because a monoculture crop of 
sugarcane conceals the degree of intensity of cultivation. 
Crop combination regions were worked out keeping in view the importance of 
integrated assemblage of various crops grown for planning purposes. It has been 
observed during the study periods i.e. 1985-90, 1991-96 and 1997-02 that crop 
combination ranges from two to three crops in the entire Rohilkhand plain. With the 
passage of time, and the demand, districts are approaching towards specialization of 
crops cultivation. For instance the district of Shahjahanpur was having three crop 
combinafion (wheat, rice, sugarcane)) during 1985-90 and 1991-96. Later on in 1997-
02, the district shows two crop combination (rice/wheat). District of Moradabad was 
also having three crop combination (wheat, sugarcane, rice) during 1985-90 and 
1991-96, its crop combination restricted two crops (wheat, rice) during 1997-02. 
The crop-wise growth computed on the basis of linear regression for each 
district in area, production and yield for the corresponding periods i.e. (1985-90, 
1991-96 and 1997-02). It was evident that in all the districts of Rohilkhand plain, the 
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crops of rice, wheat, sugarcane and potato showed a positive trend (in area, 
production and yield) with few exceptions. Pulses and oilseed crops, which occupy 
only about 10 per cent area, observed fluctuating trends in area, production and yield. 
In the district of Bijnor during the study periods i.e. 1985-90, 1995-96 and 1997-02 
the crops of sugarcane and potato registered a remarkable growth in area, production 
and yield, even at the cost of wheat and rice. The district Bijnor is approaching toward 
the monoculture crop of sugarcane. The crop of sunflower observed a significant 
increase in area (6.24 per cent), production (9.32 per cent) and yield (3.42 per cent) 
during the period of 1985-90 and again in 1991-96, an increase in area (32.66 per 
cent), production (38.5 per cent) and yield (4.41 per cent). 
Agricultural productivity regions were worked out to delineate the general 
pattern of productivity in the districts of the region. The district Bijnor observed high 
agricultural productivity during 1985-90, 1991-96 and 1997-02 which was due to 
more area brought under cultivation of sugarcane, and better yield of wheat and rice. 
The agriculture in this district is highly mechanized. Tube-well irrigation well 
distributed in parts of the district of Bijnor. The district of Bareilly was previously 
under high productivity region in the period of 1985-90, which come down to be 
incorporated to medium productivity category in 1991-96, and further slipped to low 
productivity region in 1997-02. Wheat, rice and sugarcane were the important crops in 
Bareilly district, but the productivity of rice and sugarcane declined due to decrease in 
fertility of soil, and meagre irtigation facilities. The district of Bareilly could not 
diversify its agriculture and arable land to sustain the pace of mechanization with 
other districts of the region. 
The district of Shahjahanpur designated with low productivity throughout the 
study periods (i.e. 1985-90,1991-96 and 1997-02). Poor connectivity of villages with 
urban centres, unorganized marketing system, low level of agricultural mechanization, 
limited irrigation facilities and poor infrastructural development are some of the 
factors leading to low level of agricultural productivity. The district of Budaun 
observed a positive trend in agricultural productivity. The district of Budaun was in 
low productivity category during 1985-90, but it observed medium productivity in 
1991-96, due to fact that the productivity of wheat and potato increased significantly 
due to better irrigation facilities, cold storages in good numbers (highest in the 
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Rohilkhand), and better methods of wheat cultivation by the Yadav community which 
is inhabits the entire district. 
A causal relationship between the variables of agriculture and socio-economic 
development shows, that of interdependence of different variables has decreased 
during the periods of 1985-90 to 1991-96 and again in 1997-02. For instance, during 
1985-90, the variable of population density (X2) was negatively correlated with 
variable number of junior basic schools (per lakh) of population (Xio), variable 
number of students in higher secondary basic schools per teacher (Xis) and variable 
foodgrains production (kg) per person (X26). Any increase in density of population 
will lead to decrease in sets of these variables. During 1991-96, the relationship of 
variable population density became insignificant with variable X26. The production of 
foodgrains increased because of availability of better agriculture technology and 
changing attitude of farmers, which leads an increase in the per capita availability of 
foodgrains. Thus a normal increase in population density will not affect the per capita 
availability of foodgrains. 
During the period of 1997-02, the relationship of variable X3 became 
insignificant with a set of variables Xio and X15. Variables related to number of junior 
basis schools (per lakh) of population, and number of students in higher secondary 
basic schools per teacher registered a massive increase due to adoption of number of 
development plans. Normal increase in population density is not going to effect 
inversely the per capita availability of junior basis schools and students in higher 
secondary schools, because of comparatively fast grov^^ in the latter then that of the 
former. 
In the same way during 1985-90, the variable of foodgrains production per 
person (X26) was dependent on the variable, percentage of workers engaged in 
agriculture to that of the total workers (X30). It means, if number of workers engaged 
in agriculture will increase, the foodgrains production will also increase. It was 
largely, due to the use of labour intensity in agricultural operations. But in 1991-96, 
the relationship between these two variables became insignificant because of 
mechanization of agriculture of Rohilkhand plain. During this period an increase in 
agricultural workers would not lead to an increase in foodgrains production. 
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During the three periods of time (i.e. 1985-90, 1991-96 and 1997-02) 
interdependency among different variables of agriculture and socio-economic 
development were minimum. Higher education does not hold a strong relationship 
with higher income, but it was governed by changes in social and cultural factors such 
as changes in the attitude of farmers, and development of educational facilities were 
some of the factors responsible for reducing the relationship among the variables of 
agricultural and socio-economic development. 
The levels of agriculture and socio-economic development were worked out 
by using the data collected through extensive field surveys in thirty seven tehsils 
belonging to eight districts of Rohilkhand plain. All the tehsils of Bareilly district 
belonged to medium and low level of agriculture development, and high and medium 
level of socio-economic development. Agricultural development with socio-economic 
development does not hold true in case of Bareilly district. Three crops of sugarcane, 
rice and wheat constitute the largest share in crops landuse in the Bareilly district. But 
the productivity of sugarcane and rice has declined due loses in the fertility of soil and 
lowering of water table. During the last 5 years most of the sugar mills have closed 
due to declining return for the mill entrepreneurs and farmers. In district of Bareilly 
farmers could not be able to adopt the cultivation of mentha crop at large scales due to 
insufficient irrigation facilities, as this crop needs plenty of water. Marketing facilities 
are limited, Dev Charan Galla Mandi is the biggest market where farmers are 
exploited by the middlemen (Thekedar). In all the tehsils of Bareilly district, 
development of water harvesting technique, soil testing facility, diversification of 
agriculture by introducing crops like mentha and sunflower, crop rotation and 
efficient marketing system is the need of hour. 
Bareilly city is the biggest urban centre of the Rohilkhand plain. It provides 
secondary and tertiary economic activities to the population of its hinterland. During 
the survey it was observed that in all the tehsils of Bareilly district the literacy rate is 
seen above 70 per cent, and there are seven senior secondary schools (per lakh of 
population) which is one of the highest in the Rohilkhand. All the tehsils of Bareilly 
district are performing well in social amenities like cemented houses, kitchen, toilet, 
bathroom facilities. Manufacturing of footwear, and electronic goods industries also 
play a vital role in providing employment opportimities to the local population. 
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In the Budaun district, four tehsils fall in high and two tehsils show medium 
level of agricultural development. But in case of socio-economic development all the 
tehsils fall in low category. Conditions in the Budaun district are reverse to that of 
district Bareilly. During the survey it was found that cast was the dominating factor in 
determining the levels of agriculture and socio-economic development. In the district 
of Budaun, Yadav caste is fairly distributed over the tehsils. Traditionally, they are 
associated with the crop of wheat and in dairy farming. The average yield of wheat in 
district was in between 40 and 42 qnt./ha. Almost every household, belonging to this 
caste is involved in the business of dairy farming which yield much higher returns. 
The crop of mentha has been introduced in every tehsil of the district of Budaun 
during last three decades. Return from the output of this crop are very high. Potato is 
also major crop in the district having a yield in between 500 and 550 qnt./ha., which is 
higher than the state average. Availability of cold storage facilities particularly in 
Ujhani town of the Sahaswan tehsil also contribute to the better performance of 
agriculture in the district of Budaun. 
In the district of Budaun, water level is going down very fast particularly in 
the tehsils of Sahaswan, Bilsi and Budaun, where several development blocks have 
been declared as 'dark zone', and where boring for the installatin of pumpsets have 
been prohibited. The adoption of water harvesting technique is the only way to sort 
out this problem. Programmes should be launched for masses to make them aware 
about the problem, and the benefits of water harvesting technique. 
Budaun district is one of the least urbanized district of the Rohilkhand, where 
only 18 per cent of population lives in urban centres. During 2001 census, only 40 per 
cent of the total population was literate. But field survey data shows that literacy rate 
in all the tehsil of Budaun district as between 55 and 60 per cent. This sharp rise in 
literacy rate is attributed to the mid day meal programme launched by the government 
in primary schools. Evidently the that massive increase in literacy rate is confined 
only to primary level and the pull out rate from primary level is very sharp due to 
non-existing of middle, secondary and senior secondary schools within a walkable 
distance. 
It is suggested that apart fix)m establishing secondary and senior secondary 
schools at block level, government should also offer profession oriented diploma 
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courses in mobile, inverter and generator repairing, basic computer programming to 
divert the workforce from agriculture to secondary and tertiary sector. Fund can be 
diverted by abolishing the schemes like Kanya Vidhya Dhan Yojna which has nothing 
to do with the socio-economic development of the people and launched only for the 
political gains by the previous government in the state of Uttar Pradesh. Along with 
Yadav castes, Muslims and schedule castes are also fairly in good numbers in all 
tehsils of the district of Budaun. Educationally they are all at bottom but more due to 
social and cultural factors. Therefore programmes should be launched to make them 
aware. 
All the tehsils of Shahjahanpur district fall in medium and low level of 
agriculture and socio-economic development. During the survey it was found that 
yield of crops, except rice in few pockets is low. Traditional methods of farming, 
limited irrigation facilities, low agricultural mechanization, limited use of HYV of 
seeds and fertilizers due to poverty and small size of holdings, poor connectivity of 
villages to the urban centres, huge dependency on agriculture, poor marketing 
facilities and complete lack of industrial development are some of the factors 
responsible for low level of agriculture and socio-economic development. During the 
survey it was found that the workforce has nothing to do as they spend day and night, 
weeks and months without employment. Most of the people get employment at the 
time of sowing and harvesting oirabi crops. 
During the survey it was noticed, that in the villages of Tiihar and Powayan 
tehsils Kaleen making and zari work was operated. They are the efficient workers but 
exploited by the entrepreneur, as owner provides all the material used in kaleen 
making and the worker gets only Rs. 40 per day, while working more than 12 hours a 
day. In a surveyed village of Saleempur of Tiihar tehsil, more than 45 handlooms of 
'kaleen' making were operating. The real beneficiers were the entrepreneurs as 
workers get even less than two per cent of the real cost of the manufactured kaleens. 
These kaleens are very much in demand in urban centres. ^^  
The small scale industry of kaleen making and zari work can flourish in the 
district of Shahjahanpur. Government should provide loan facilities to the workers 
through micro-financing institutions so that they can establish their own handlooms 
and can purchase raw materials. The development of this industry in a planned, which 
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can go a long way in improving the socio-economic conditions of the people of 
Shahjahanpur district. The establishment of these kaleen and zari work industry can 
help in diverting surplus marginal workers from agricultural sector. 
All the tehsils of Pilibhit district show medium and low level of agriculture 
and socio-economic development. The district of Pilibhit has more than 23 per cent of 
its area under forests. The tehsil of Puranpur which share its boundary with the Nepal 
has large forests reserve area. Wheat, rice, sugarcane and pulses are the major crops 
grown in three tehsils of the district of Pilibhit. Low level of farm mechanization, 
limited irrigation facilities, low availability of arable land, limited use of HYV and 
fertilizers, poor cormectivity of roads, limited infrastructural development and poor 
marketing facilities are some of the factors placing this district to medium and low 
level of agriculture and socio-economic development. 
A block level survey is need to identify the potential areas to establish growth 
pole and growth centres in all the tehsils of Pilibhit district. Agro and forest based 
industries should be developed to generate employment opportunities for the 
villagers. 
All the tehsils of Bijnor district, except the Chandpur fall in high level of 
agriculture development. The level of socio-economic development is high in the 
tehsil of Najibabad, whereas the other tehsils show medium level of socio-economic 
development. Agriculturally the district of Bijnor is a leading district in Rohilkhand 
plain. Sugarcane with a yield of over 700 qnt./ha. is one of the important crop. 
Mechanized farms, tube well irrigation almost in every village, use of better quality of 
seeds, better skills of farming in dominating caste of Brahman and Rajput is a 
common phenomena and are some of the factors leading to high level of agriculture 
development. 
Medium level of agriculture development in the Chandpur tehsil can be 
attributed to comparatively small size of holdings among scheduled caste and 
Muslims which constitute a sizeable population in Chandpur tehsil. 
During the survey it was foimd that, small and marginal farmers are exploited 
by Kalesar operators in the tehsils of Bijnor district. During the year 2006-07 the 
government declared the support price of sugarcane Rs. 140/- quintal. But kalesar 
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operators were paying only Rs. 80/-quintal on hand to hand payment and Rs. 85/-
quintal on a delay payment after 15 days. Small and marginal farmers are bound to 
sell their produce to these Kalesar operators because sugar mills make payment after 
two to three months. After harvesting the crop farmers need immediate money to 
purchase seeds and other input and to meet their family's needs and demands. 
Government should ensure that the delay in payment should not exceed more than 15 
days by sugar mills. 
A small Kalesar needs atleast 100 workers to run Kalesar. Operators make 
contract with middlemen (Thekedar) who provides the required labour force. The 
middlemen is given mere Rs 40 to 50 per day to the labourers and finally gets a 
handsum amount from the Kalesar operator. 
The introduction of mentha crop can brought a more prosperity to the district 
of Bijnor. The crop of mentha can also be helpfiil in regaining the exhausted fertility 
of soil which is caused due to continuous cultivation of sugarcane. It is a 
remunerating crop as one hectare of produce can generate about Rs. 70 thousands. 
The crop of mentha has brought a revolution in the agriculture economy of the 
districts of Moradabad, Rampur, J.P. Nagar and Budaun. The better performance of 
these districts in agriculture and socio-economic development can be attributed to the 
crop of mentha. It is a grass which is also known z& peppermint from which oil can be 
extracted through processing. Mentha oil is used diS peppermint in the making of tooth 
pastes, vicks, chewinggums, cough syrups, pain relief medicines. One hectare of land 
gives about 110 to 120 litters of Mentha oil having a cost which ranges in between Rs. 
75,000 and 80,000. This oil is in great demand in the market and farmer gets a return. 
It is a zaid crop and sown in the months of February-March (when most of fields 
remain fallow) and harvested in the month of May-June. This crop can be grown only 
in those areas where irrigation facilities are available, because this crop needs 
watering twice every week. After processing of mentha, the waste residue can be used 
as fertilizer which is useful in regaining the fertility of soil. India is the leading 
producer of mentha oil in the world, and around 85 per cent of the total oil production 
comes from four districts of Moradabad, Rampur, J.P. Nagar and Budaun. The tehsils 
of Chandausi and Sambhal of Moradabad district are the major markets of mentha oil. 
Around 70 per cent of the total business is concentrated in these two markets. 
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Mentha processing plants are working in almost every village contributing 
much in the economy of the villages. More importantly, mentha crop can also be 
grown with other crops like rice, and wheat. The tehsils of Chandausi, Sambhal, Bilari 
and Moradabad produce mentha oil at a large scale. 
A diversified cropping pattern was observed in all tehsils except the Shahabad 
tehsil of Rampur district. A variety of rice, locally known as Sharbati Basmati is 
grown in the tehsils of Milak and Bilaspur particularly by immigrant Punjabi farmers. 
Farming done by these Punjabi farmers is more advanced than the local inhabitants. 
Wheat, sugarcane and sunflower are the other important crops grown by these farmers 
in these areas. In the tehsil of Suar, the crop of Shimla mirch, temer, sunflower and 
ginger are also grown along with rice, wheat, mentha and sugarcane. In Rampur 
districtm Shahabad is the only tehsil which falls in low level of agriculture and socio-
economic development. Tehsil Shahabad is situated at the junction of rivers of 
Ramganga, Kosi and Pilakher. During the rainy season the tehsil Shahabad comes 
under the grip of flood, and therefore, the productivity of crops very badly affected. 
The problem of waterlogging is also severe in the tehsil of Shahabad. 
In the tehsil of Dhanaura and Hasanpur of J.P. Nagar district along with 
cultivation of mentha, wheat and rice, floriculture is also practiced by the Upper caste 
farmers. This crop was first introduced by the Muslim farmers of Siyali village of 
Hasnapur tehsil. The village of Siyali is famous for floriculture in the entire 
Rohilkhand region. From the village of Gajraula to the village of Manouta, nurseries 
of flowers were developed by the Thakurs and Brahman communities among the 
Hindus, and by the Pathans and Shaikh communities among the Muslims. The cost of 
input of this crop is as high as Rs. 4,500 per begha but the return is about 4 times of 
the input cost. Due to high input cost, floriculture is not practiced by other backward 
and scheduled castes. Government should provide micro financing to the farmers 
belonging to O.B.C. and S.C. community, because the flowers are in great demand in 
the cities of Moradabad, Meerut and the capital city of New Delhi, which is not very 
far from this area. The important advantage of this crop is that it can be practiced 
small and marginal holdings farmers can ensure higher returns. 
240 
During the survey, it was observed, that the farmers of Rohilkhand plain are 
mostly illiterate and are easily exploited by government officials on matters related to 
land consolidation, land revenue and irrigation charges. 
Land revenue is collected through a person designated as Amin. He issues 
receipts that do not fallow the Gregorian and Hizrior Vikrami calendars, but merely a 
Fasli years. This calendar and the measurement units were started several hundred 
years back. 
For example, according to the Fasli calendar, the year written is 1414, but how 
may farmers or others know this? As a result, many farmers do not even know for 
which year the revenue dues are being collected. The receipts issued are also not of 
standard size and are without stamp. Since Amins are unfamiliar faces to the villagers, 
in many cases there is no way to distinguish genuine person and fake person who 
issue the revenue receipts. 
The method of collection of water charges for irrigation from canals, is also 
realized by the Amin. A person known as Patrawal issues a bill for inflicted amount. 
If the farmer pays some extra amount, he may even reduce the amount of bill. In the 
Shahbad tehsil, it was observed that, sometimes, the patrawal issues a general dues 
bill, calling it sailab (flood irrigation). It is most unfair, since farmers should be 
exempted from floods and not penalized to pay irrigation charges. Also, the pricing of 
water for irrigation is made on the basis total area irrigated, and not on the basis of 
total water consumed. 
In fact, there may be a justification to decentralize all such functions, related 
to land revenue, irrigation charges etc. All such collections should be made by village 
panchayats to make the procedure safe and simple. Million of rupees are provided by 
the government to individual panchayat in the villages for various developmental 
works. The money is deposited by the government into the panchayat's account. 
Likewise, the amount of revenue collected jfrom the fanners can be deposited in the 
bank account which may be used for development works. This step is needed to 
protect many of the farmers fi-om undue exploitation. 
During the survey it was observed that in the implementation of National 
Rural Employment Guarantee Act (NREGH) and Nirmal Gram Yojna the corruption 
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is rampant. It was reported in many villages that not a single family member and 
relative of the Pradhan had worked on any site, yet, they all received wages for over 
100 days (the minimum guarantee provided by the law) of work. Large amounts of 
money were being siphoned off in the name of material procurement. 
Most persons are unaware of the legal entitlement of the Act. For instance, the 
Act mandates that any individual holding a job card can apply for work and will be 
provided an employment within 15 days with the submission of submitting 
application. If the applicant does not get work, he or she is entitled to unemployment 
allowance. It was noticed that in most of the villages not a single job application was 
received. 
Nirmal Gram Yojna was launched mainly to improve the sanitation conditions, 
particularly for the construction of toilets in the houses. All the households of the 
village will get a sum of Rs. 900 from government for this purpose. All the amount is 
deposited in the joint account oipradhan (headman) and Gram Panchayat Adhikari. 
It is obvious that a sum of Rs. 900 are not sufficient for the construction of a toilet. 
Therefore, the owner of the house has to pay Rs. 400 to 500 to construct a toilet. Most 
of the villagers particularly belonging to OBC and S.C. were not really in position to 
pay this amount. Thus, pradhan and gram panchayat adhikari give them a sum ranging 
in between Rs. 500 and 600 for toilet construction just on papers. 
Public vigilance and monitoring is the only way to sort out these problems. 
Social auditing involving activists, academics and policy makers is mandatory 
requirement. A social audit is a process through which citizens compare state's 
reported expenditures of development works v^th the actual amount spent. Evidences 
are gathered through interactions with participants in development projects, 
verification of schemes and interviews with panchayat members and local officials. 
Findings are than shared with government officials. Social audits are mandatory under 
the NREGA. 
Direct investigations of accounts by social audit can go a long way in 
identifying the misuse of funds. Moreover, the very act of interacting with labourers 
and organizing gram sabhas (village councils) on the NREGA and Nirmal Gram 
Yojna can strengthen awareness about the scheme. Social auditing has a potential to 
transform governance in Rohilkhand region of Uttar Pradesh. 
242 
During the survey it was observed that most of the residences of villages were 
electrified and on an average in between 60 and 70 per cent households were using 
electricity But households were not have electric metres even in a single village. 
Though supply of electricity was less than 6 hours in 90 per cent villages. 
Government should develop a mechanism of electric revenue collection at least from 
farmers having medium and large holdings, and should enstire better electric supply in 
the villages. 
Development block level extensive field surveys are needed in the districts of 
Rohilkhand plain to identify the potential areas. For instance, the Kaleen and zari 
work and some other small scale industries can be developed in the villages of 
Shahjahanpur district with the help of micro-financing to the natives of the villages. 
The Rohilkhand plain has achieved revolution in farming with the use of HYV of 
seeds. Now this region needs a soil revolution concurrent attention is needed to soil 
health care. Soil testing laboratories should be established in all the districts of 
Rohilkhand plain. Water harvesting technique should be developed particularly in 
those tehsils where crop of mentha is cultivated. Investment in rural infrastructure, 
particularly the layering of roads as well as storage and other marketing facilities. 
Funds are to be generated by abolishing schemes like Kanya Vidhya Dhan Yojuna and 
reducing subsidies to the farmers. The giving of subsidies are against the market 
reforms as they distort the market and reduce resource efficiency. 
The Rohilkhand region needs building of new organizations like landuse 
advisory system based on integration of data from meteorological departments 
marketing advisory boards. In addition to this a market intelligence system is required 
in every district, which will help to safeguard the interests of farmers. 
The use of organic manure can help achieving bumper yield and reducing the 
input cost. As it has been proved fi-om the study conducted in Kothavasal village of 
Tiruvarur district in Tamil Nadu that by adopting organic farming cultivation cost of 
one hectare of rice can be reduced firom Rs. 4,000 to 1,500. About 200 kg of farmyard 
manure and 40 kg of sea algae in one hectare of paddy are applied as manures both in 
the nursery and in the main field and about 500 ml. of liquid algae diluted in 400 litres 
of water is given as a foliar spray once in 15 days to the crop. 
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The paddy grains harvested under organic methods have been found to have 
better weight compared with chemical farming. The weight of one bag under organic 
farming has increased upto 60-62 kg, whereas it was 54 kg with chemical farming. 
Because of the weight increase per hectare land will generate Rs. 3,000 additional 
income. Therefore, government should formulate a policy on organic farming for 
farmers. 
Government should allow the entry of large organized players like Reliance 
Retail, ITC, Food Bazar (owned by Hishone Biyani's Pantaloons) Bharti, Subhiksha 
(from the Aditya Birla Group) and more for contract farming which will connect 
farmers with consumers, bypassing the traditional route controlled by multiple layers 
of middlemen. These companies wall give seeds and other inputs to the farmers and 
will provide insurance facilities in case of crop failure. In return farmer will promise a 
particular quantity of land to the company. The company will transport the produce 
directly from the field to the markets. In this way farmer will be protected from the 
undue exploitation of middlemen and can save in transportation cost. Government 
should act as a facilitator and participator in the implementation of this policy by 
providing infrastructural facilities such as roads, canals and power in such a manner 
that commercial activities in rural areas got a boost. 
In few areas public sector organizations must act somewhat like the private 
sector. Research staff should be hired on a contract basis with pay linked to the 
research performance. Moreover, salaries for those who performed well should be 
increased at regular basis. 
India needs agricultural development that is measured not just in terms of 
percentage increase in crop contribution but which goes far beyond so that it can 
uplift poor farmers from the harassments due to poverty and misery. We need 
agricultural development that ensures access to basic education, healthcare and shelter 
to every farmer, so that he may enjoy his fundamental right to live with dignity. 
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Addas 
Amin 
Bajjar patti 
Begha 
Bhangar 
Bhattas 
Brahman, Rajput, Thakur 
Chomasa 
Faujdar 
Galla Mandi 
Gram Panchayat Adhikari 
Gram Sabha, Panchayat 
Hizri, Vikrami, Fasli 
Kalaser 
Kaleen 
Kankars 
Kanya Vidhya Dhan Yojna 
Khadar 
Khanqahs 
Kharif 
Kharsa 
Kohra 
Loo 
Madrasa 
Mohasa 
Nadi 
Nirmal Gram Yojna 
Pathan, Shaikh 
Patrawal 
GLOSSARY 
Handlooms 
Revenue collector 
Areas having very low water level 
Unit of land measurement, 1 ha. = 13.5 begha 
Old alluvium of the Ganga plain 
Brick kiln unit 
Upper caste among Hindu community 
Rainy season 
Commander of a troop 
Grain market 
Village Council Officer 
Village Council 
Calendar 
A small sugar plant with rudimentary technique 
Carpet 
A calcareous nodule 
A scheme launched by Govt, to boost up female 
education 
New alluvium of the Ganga plain 
A place of setting of religious saint 
Crops grown during suirmier season 
Hot summer season 
Fog 
Hot and dry wind 
School of Islamic study 
Winter season 
Small river 
Scheme launched by Govt, for improvement in 
sanitation conditions in the villages 
Upper caste among Muslim community 
An assistant of revenue collector 
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Pradhan 
Rabi 
Rajwaha 
Sailab 
Sharbati Basmati chawal 
Simla mirch 
Tarai 
Tehsil 
Thekedar 
Yadav, Jat, Sahni 
Zaid 
Zari 
Headman 
Crops grown during winter season 
A small pond 
Flood 
Good quality rice 
Chilli 
Marshy and swampy land along the foothills of the 
Himalaya 
A sub-division of district 
Middlemen 
Other Backward Caste among Hindu community 
Crops grown during rainy season 
Embroidery work on cloths 
